Where the country rough and 
the hills rugged, and cumbersome 
heating kettles can’t conven- 
iently used the line, cold ap- 
plied NO-OX-ID coatings for 
underground pipe protection offer 
the most convenient, positive 
assurance against corrosion. 

NO-OX-ID “GG,” chemically 
inhibited, pliable coating, can 
easily applied cold, hand. 
protective shield, No. 
NO-OX-IDized Wrapper, high 
tensile strength, laminated, mois- 
ture-resistant, reinforced fabric, 
can easily handled coating 
crew. This wrapping keeps the 
NO-OX-ID 
with the pipe. 


tough, plastic service coat 
NO-OX-ID Filler Red “C,” 
brushed cold hand, com- 
pletes applied, 
three-way combination perfect 
underground pipe protection for 
maximum service and minimum 
equipment where the going gets 
rough. 

NO-OX-IDs are versatile coat- 
ings—for hot cold climates, for 
hot cold applications, easy 
use under any conditions. 

Dearborn Engineers, located con- 
veniently throughout the country, 
will glad discuss these and 
other 
with you, write Dearborn 
Chemical Company. 


rough 


country easy 


“Piping new 16mm sound movie color the 
use hot applied NO-OX-IDs stationary machine, 
available companies, engineering clubs technical 
societies. Write for booking. 


THE LEADER 
AND BOILER WATER TREATMENT 


DEARBORN CHEMICAL COMPANY 


310 Michigan Ave., Chicago 


205 E. 42nd St., New York 


RUST PREVENTIVES 


807-15 Mateo St., Los Angeles 
@ 2454 Dundas St., West, Toronto 
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LINE LEAKS REDUCED 90% 
INSTALLATION 
DOWELL MAGNESIUM ANODES 


Here maintenance-free method corrosion 
control that requires external source power. 
Installed when the pipe originally laid down—or 
magnesium anodes are proving themselves 
effective, low-cost form cathodic protection 
for control underground corrosion. 


For example, leaks uncoated line running 
through swamp averaged 500 per year. The 
installation Dowell magnesium anode pro- 
tection system reduced the number leaks 
90%, saving thousands dollars maintenance 
costs and damages. similar application Dowell 
anodes second line paid for itself six months. 


For magnesium anodes, look Dowell, subsidiary 
The Dow Chemical Company which developed 
this effective form cathodic protection. Dowell 
engineers can give you the full benefit their long 
association with the petroleum industry—plus the 
joint research both Dow and Dowell. For 
complete information, write Tulsa. 


DOWELL INCORPORATED 
TULSA 3, OKLAHOMA 
Subsidiary The Dow Chemical Company 
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CORROSION 


Researeh and Control 


Published monthly its official journal, the National Association 
Corrosion Engineers, Inc., Houston, Texas, A., provide permanent 
record progress the control corrosion described papers prepared 


THIS MONTH’S COVER—This view the 
plant Pittsburgh Coke Chemical 
Company, Neville Island, Pa., where crude tar 
acids are recovered and later fractionated into 
pure products. This example en- 
where constant effort necessary 
protect plant against the corrosive effect the 
atmosphere and products produced and handled. 
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NORTH EAST REGION 


R. H, LYNCH, Director 
Keystone Pipe Line Co., 
260 South Broad Street, 
Philadelphia 1, Penna. 

N. P. PEIFER, Vice-Chair. 
Mfgrs. Lt. and Ht. Co., 
Pittsburgh, Penna. 

L. B. DONOVAN, Sec.-Treas. 
Cons. Edison Co. Y., Inc. 
Irving Place, 
New York New York 


Metropolitan Section 
(N.Y.) 

W. E. SHAW, Chairman 
National Lead Co., 
Research Lab., 

105 York Street, 
Brooklyn, 

MAY, Vice-Chair. 
International Nickel Co., Inc. 
Wall Street, 

New York New York 

F. J. LeFEBVRE, Sec.-Treas. 
Elactro Rust-Proofing Corp., 
Box 178, 

Newark 1, New Jersey 


Fhiladelphia Section 


H. L. HAMILTON, Chairman 
Keystone Pipe Line Co. 
260) S. Broad Street, 
Philadelphia, Penna. 

SMITH, Vice-Chair. 
Consulting Engineer, 
370 Trevor Lane, 
Bala-Cynwyd, Pa. 

ENGLISH, Sec.-Treas. 
N. C. Price Co., 
P. O. Box 6120 
Philadelphia 15, Penna. 


Baltimore Section 
(Temporary Officer) 
WOLF, Chairman 
Consol. Gas. Elec. Lt. 
Power Co. of Baltimore 
531 East Madison 
Baltimore3, Md. 


NORTH CENTRAL REGION 


N E. BERRY, Director 
Seryel, Inc. 
119 Morton Ave., 
Evansville, Ind. 

VANDE BOGART, Chairman 
Crane Co., Engineering & Res. 

Div., 836 South Michigan Ave. 

Chicago 5, Illinois 

WALTER SANDEL, Vice-Chair. 
Coatings for Industry, Inc. 
2185 East 18th Street, 
Cleveland 15, Ohio 

R. A. SHOAN, Sec.-Treas. 
Dearborn Chemical Company, 
1029 West 35th Street, 
Chicago 9, Illinois 

Chicago Section 

PAT CASEY, JR., Chairman 
Crane Company, 
836 South Michigan Ave., 
Chicago 

Vv. J. PAYTON, Vice Chair. 
Commonwealth Edison Co., 
72 W. Adams Street, 
Chicago 90, Illinois 

JABLONSKY, Sec. 
Hunter Laboratories 
1938 S. Christiana Ave. 
Chicago 23, 

JOHN KASZYNSKI, Treas. 
Witco Chemical Co., 
6200 W. 51st Street 
Chicago 38, Illinois 


Cleveland Section 

CONNELLY, Chairman 
Williamson and Co., Inc. 
3700 Perkins Ave., 
Cleveland, Ohio 

FEBREY, Vice-Chair. 
American Steel and Wire Co., 
Union Commerce Bldg., 
Cleveland 13, Ohio 

E. W. VEREEKE, Sec.-Treas. 
Heil Process Equipment Corp., 
12901 Elmwood Avenue, 
Cleveland 11, Ohio 


Greater St. Section 


OTTO FENNER, Chairman 
Monsanto Chemical Corp. 
1700 South Second Street, 
St. Louis Missouri 


CLARENCE MANGE, Vice-Chair. 
Mange Devi. Lab. 
4425 Geraidine Avenue, 

St. Louis 15, Missouri 

GHENT JOHANNES, Sec.-Treas. 

Amercoat Div.-Mineral 
Products, 

3102 South Grand Street, 

St. Louis, Missouri 

WM. F. GROSS, Corres.-Sec. 
Tretolite Company, 

937 Pacific Avenue, 
St. Louis 19, Missouri 


SOUTH EAST REGION 


JAMES T. MacKENZIE, Director 
Amer. Cast Iron Pipe Co., 
Box 2603, 
Birmingham 3, Alabama 

RANGE, Chairman 
The Okonite Company, 
1606 Rhodes Haverty Bidg., 
Atlanta, Georgia 

J. W. YELDELL, Vice-Chair. 
So. Natural Gas Co., 
P. O. Box 2563, 
Birmingham, 

E. D. McCAULEY, Sec.-Treas. 
American Cast Iron Pipe Co., 
P. O. Box 2603, 
Birmingham Alabama 


SOUTH CENTRAL REGION 


L. F. SCHERER, Director 
Texas Pipe Line Co., Box 2332, 
Houston 1, Texas 

NATHAN SCHOFER, Chairman, 
Cities Service Refining Corp., 
Tutwiler Refinery, 
Lake Charles, Louisiana 

STEGNER, Vice-Chair. 
Tenn. Gas and Transmission Co. 
P. O. Box 2511, 
Houston, Texas 

TOM STATHAM, Sec.-Treas. 
Magnolia Pipe Line Co., 
Box 900, Dallas, Texas 

FLEMING, Ast. Sec.-Treas. 
Phillips Petroleum Co., 
Bartlesville, Okichoma 


Tulsa Section. 

1. B. TIETZE, Chairman 
Phillips Petroleum Co., 
P. O. Drawer B, 
Bartlesville, Okichoma 

MUNNEKE, Vice-Chair. 
Stanolind Pipe Line Co. 
Box 591, 
Tulsa, Okiahoma 


1—North East 


2—North Central 


3—South East 


4—South Central 


5—Western 


JOHN W. ELDER, Sec.-Treas. 
John W. Elder Company, 
310 Thompson Building, 
Tulsa, Oklahoma 


Houston Section 

JACK BATTLE, Chairman 
Humble Oil & Ref. Co. 
Box.2180 
Houston 1, Texas 

STEGNER, Vice-Chair. 
Tennessee Gas Trans. Co. 
Box 2511 
Houston 1, Texas 

PERRY SPAFFORD, Sec.-Treas. 
Standolin Oil & Gas Co. 
Box 3092 
Houston 1, Texas 


Shreveport Section 

T. B. McDONALD, Chairman 
United Gas Pipe Line Co., 
Shreveport, Louisiana 

MAURICE BELSON, Vice-Chair. 
D. E. Stearns Co., 
Shreveport, Louisiana 

PAT MILLER, Secretary 
Texas East. Trans. Corp., 
Box 1612, 
Shreveport, Louisiana 

W. S. BRADFORD, Treasurer 
Arkansas-Louisiana Gas Co., 
Shreveport, Louisiana 


North Texas Section 
TOM R. STATHAM, Chairman 
Magnolia Pipe Line Co., 
P. O. Box 900 
Dallas, Texas 
CLAY, JR., Vice-Chair, 
Service Engineers, Inc., 
First Nat’l. Bank Bidg., 
Fort Worth, Texas 
C. I. SIMS, Sec.-Treas. 
Corrosion Engineering Service, 
Box 761 
Dallas, Texas 
STARBIRD, Asst. Sec. 
Southwestern Bell Telephone 
Co., 308 Akard St., 
820 Tele. 
Dallas 2, Texas 


Corpus Christi Section 


HUGH WILBANKS, JR., Chairman 

Gas Dept., City Corpus 
Christi, Box 111, 

Corpus Christi, Texas 

GEO. A. MILLS, Vice Chair. 
Central Power and Co. 
120 North Chaparrol St., 
Corpus Christi, Texas 


RANKIN, Sec.-Treas. 
Republic Pipe Line Co., 
Box 2166, 
Corpus Christi, Texas 


Permian Basin Section 
AARON GENSBERG, Chairman 
Gulf Oil Corp., 
Drawer 4232 
Odessa, Texas 
MURRAY, Vice-Chair. 
The Texas Co., 
Box 1270 
Midland, Texas 
ROY H. ZUEFELDT, Sec.-Treas. 
The Texas Co., 
P. O. Box 903, 
Jan, New Mexico 
Sabine-Neches Section 
BURNS, Chairman 
Gulf Oil Corp., 
Box 701 
Port Arthur, Texas 
RICHARD LASTRAPES, Vice-Ch. 
Magnolia Petroleum Co. 
Ref. Div., P. O. Box 3311 
Beaumont, Texas 
R. S. FREEMAN, Sec.-Treas. 
Cities Service Ref. Corp., 
Tutwiler Refinery 
Lake Charles, La. 


WESTERN REGION 


1. C. DIETZE, Director 
Dept. of Water and Power, 
City Los Angeles, 
141 South Martel Avenue, 
Los Angeles, California 
HARRY KEELING, Chairman 
Southern Counties Gas Co. 
Calif., 810 South Flower, 
Los Angeles 14, 
ERNEST KARTINEN, Vice Chair. 
Signal Oil and Gas Co., 
811 West Seventh Street, 
Los Angeles 14, California 
STAUFFACHER, Sec.-Treas. 
Southern Calif. Edison Co., 
Box 351, 
Los Angeles 53, California 


San Francisco Bay Area 


Section 
ROBERT EFFINGER, Chairman 
Shell Oil Co., Inc., 
Martinez, California 
RICHARD TRESEDER, Vice Chair. 
Shell Development Co., 
Emeryville, California 
ARTHUR STORM, 
Tidewater Associated Oil Co., 
Avon, California 
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THESE 


ning full width mat. 


Long glass fibers arranged 
definite, controlled pattern. 


Coal tar derivative. 


Glass Pipe Wrap, showing uniformity 


Actual enlarged photograph Perrault 
and continuity glass fibers. 


DISTRIBUTED EXCLUSIVELY 


1130 N. BOSTON e TULSA 6, OKLA. 


from our Tulsa warehouse, from factory Hicksville, Y., 400 
foot rolls widths 3”, 6”, 9”, 12”, 18” and 800 foot rolls 
widths 9”, 12”, and 18”. 


1949 


hair. 


TEXAS SOUR CRUDE HOLDERS—The interior McElroy Pool storage tank, similar these and treated with 
was sound, the coating intact after more than years sour crude handling. 


for lasting 
protection...non-stop production 


What’s the BIG difference between 
Gard” and other plastic protective coatings? 
It’s the compounding, which has succeeded WRITE TODAY for complete 


giving long-lasting resistance information about cutting the cost 
the solvents petroleum—solvents which treating equipment, prolonging 


cause other coatings embrittle, lose the interval between coating and 
adhesion. re-coating. Address our Adhesives 


So, more and more, petroleum production and Coatings Division Detroit. 
men turn combat corro- 
sion inside and rust outside equipment. 


does the job, does well, 
does longer than any other plastic anti- 
corrosion coating. Use cut oilfield equip- 
ment maintenance costs. 


Made U.S.A. MINNESOTA MINING MFG. CO. 
General Offices: St. Paul Minnesota 
Adhesives Coatings Division, 411 Piquette Ave., Detroit Mich. 
Also makers pressure-sensitive tapes, 


General Export: DUREX ABRASIVES CORP., New Rochelle, 
In Canada: CANADIAN DUREX ABRASIVES LTD., Brantford, Ontario 


June, 


¥ 4 


with 


OSION 


SELENIUM RECTIFIERS 


Manufactured GOOD-ALL ELECTRIC MFG. CO., Ogallala, Nebraska 


Good-all Selenium Rectifiers are engineered meet exacting 


demands. Available either oil immersed air cooled models. 


Available any combination amperage and voltage 


output for operation any line voltage you may specify. 


IMMEDIATE DELIVERY UNCONDITIONALLY GUARANTEED 


National Distributors 


1949 
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Enamel 


with Reilly 


Reilly Primer and Enamel provide temperatures low minus 20° 
coating high dielectric strength that without cracking checking, and 

completely insulates the pipe against high 160° without flow sag. 
its environment and prevents all cor- 
rosive agencies from coming con- 
standard grades, also meet special 
tact with the metal. 
requirements. readily applied— 
This Reilly coating regulated the mill the field—by any 
its properties that can withstand the standard methods. 
REILLY TAR CHEMICAL CORPORATION 
MERCHANTS BANK BLDG., INDIANAPOLIS 4, IND. q 
500 FIFTH AVE., NEW YORK 18 e 2513 S. DAMEN AVE., CHICAGO 8 7 
let, describing Reilly 
Protective 
for all types sur- 
faces, will sent 

request. 
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book- 
Reilly 
ent on 


servicing. 


Front view the completely self-contained Paracoil Low Pressure (Vacuum) 
Salt Water Distilling Plant produced the Davis Engineering Corporation 
for C-3 freighters. 


opening the hinged doors the welded Everdur evaporator shell, the cop- 
per heating coils for the two evaporation stages are exposed for cleaning and 


WELDED EVERDUR SHELLS 


DEVELOPMENT seagoing fresh water 


supply the new Paracoil Low Pressure 
uum) Double-Effect Salt Water Distilling Plant. 


Seven these complete, self-contained units 


have been fabricated the Davis Engineering 


Corporation Elizabeth, for many Mari- 
time Commission Design C3-S-A-5 cargo vessels. 


“These Paracoil salt water distilling plants” the 


builders report, “consist double effect low 


pressure steam-operated unit designed 
12,000 gallons distilled water hours that 


will contain more than 0.25 grams chlorine 
per gallon distillate.” 

The two-stage evaporation 
accomplished the welded Everdur* shell, divided 
vertically double-walled Everdur partition. 
Shell for the distiller-condenser upper left also 
welded Everdur. Condenser tubes are 70-30 


*Reg. U. s, Pat. Off. 
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Assure High Strength and Corrosion Resistance Paracoil Seawater Still 


Cupro-Nickel and the helical evaporator heating 
coils are copper. 


For detailed information Everdur Copper- 
Silicon Alloys, well standard and special alloys 


for condenser tubes and plates, write The American 
Brass Company. Our Technical Department 


your service all times assist selecting the 
alloys for any marine application. 


COPPER-SILICON ALLOYS 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN BRASS LTD. 
New Torento, Ont. 


7 from mine to consumer 
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Aluminum Drum 


Yellow Drum 


PIPE LINE 


NEW PLANT MORE THAN 
DOUBLES PRODUCTION 


From the start, the demand for Pittsburgh Pipe Line 

Enamel has strained the productive capacity the 

plant opened September, 1948. new, larger, addi- van 

PLANT NO. tional plant, which will more than double our output, 

SOON READY OPERATING almost completed. mid-summer should 

CAPACITY able provide, adequately, for your Tar Base Pro- hol 

tective Coating requirements. 

Specify Pittsburgh Pipe Line Enamel. You can count Far 

its dependability and uniformity because pro- wit 

duced from our own tar and controlled from start bee 

finish assure coating unsurpassed quality. yea 

Address inquiries to: ins 

cor 

Tar Base Protective Coating Division 

PITTSBURGH 

COKE CHEMICAL COMPANY 

1979 Grant Building Pittsburgh 19, Pa. 

Sales Representatives: 

4111 Marlowe Street 1505 Belwood 

Houston Texas Shreveport, Lovisiana 

aerial view the integrated ing 

Chemical Company where Tar, 


from our own coal-chemical 
plant, made into 
Pipe Line Enamel. 
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GALVANIC ANODE Committee has com- 

interim report covering test data date 

two large experimental test installations gal- 

vanic anodes. Also data are presented installa- 
tion aluminum anodes operating line 
Texas and installations magnesium anodes man- 
holes protect electric lead-sheath cables. 

The installations Houston sponsored 
Fanett United Gas Corporation cooperation 
with Wahlquist Ebasco Services, Inc., have 
been under close observations and tests for over five 
years. number anodes have been removed for 
inspection and weight loss tests made determine 
corrosion efficiency. The Committee Interim Report 
No. includes numerous charts showing solution 
potential, current output and resistance earth 
typical anodes magnesium, zinc and aluminum. 
These charts show the pronounced effects various 
backfills and moisture conditions. The text the 
report discusses the indications drawn Mr. Fanett 
and Mr. Wahlquist from the data secured date. 
These tests are being continued. 

The galvanic anode installation sponsored 
Noser Humble Pipe Line Company, Houston, now 
has been installed for almost two years. Frequent 
and accurate test data have been obtained since in- 
The charts prepared Mr. Noser cover- 
ing his test data, show current outputs and potentials 
magnesium, zinc and aluminum anodes various 
backfills. the text the report, Mr. Noser dis- 
cusses the indications drawn from test data obtained 
date. None the anodes his group have been 
for observation weight lass measure- 
summer 1949. 

believed the data this interim report will 
considerable interest and value the industry. 
The report will made available National Asso- 
Corrosion Engineers just soon can 


* Mr. Miller, of Ebasco Services, Inc., New York, is active as first 
chairman of Technical practices Committee 2 on Galvanic Anodes. 


Corrosion—June, 1949 


Interim Report Comp! 
Galvanic Anode Tests 


MILLER* 


reviewed the Technical Practices Committee 
and printed. 

The objectives the Galvanic Anode Committee 
are investigate types metals which are suitable 
for galvanic anodes supply current for cathodic 
protection metal structures soils solutions. 
Metals are being investigated determine what 
effect impurities the metals may have the 
solution potential, resistance the corrosion prod- 
ucts and current efficiency. variety chemical 
backfills are being investigated, with the hope 
determining the most suitable types for various 
localities and soil and moisture conditions. 

accomplish the objectives, the Galvanic Anode 
Committee comprised corrosion engineers 
nineteen companies, and each member has agreed 
sponsor experimental test installation installa- 
tions operating lines, arranged such manner 
that accurate and frequent test data will obtained. 
Some members will investigate the use galvanic 
anodes solutions such elevated water tanks, 
surface condensers, etc. 

expected that during 1949, most the mem- 
bers will have completed the installation their 
groups test anodes and within few years some 
definite answers will made available the in- 
dustry. The committee plans also collect, tabulate 
and analyze data galvanic anodes installed 
operating lines companies who may not have 
representation the committee but which have 
sufficient data their installations determine 
effects metals, backfills, etc., the potentials, 
resistance and current efficiency the anodes. 

The committee will welcome comments and sug- 
gestions regard its activities and will welcome 
data from companies such data sufficiently com- 
plete. Companies desiring cooperate these tests 
may obtain copy the committees’ proposed out- 
line for installations and methods taking test data 
that the test data may sufficiently uniform and 
accurate, and comparable: 
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THE ASSOCIATION 


Vice President 


Union Oil Company Cal., Wilmington, Cal, 


non-profit, scientific and research association in- 
dividuals and companies concerned with corrosion 
interested it, whose objects are: 


Treasurer 


(a) promote scientific research determining 
the causes corrosion and methods its control 
with respect theory and practice. 


Representing Active Membership 


Commercial Solvents Corp., Terre Haute, Ind. 


Consolidated Edison Co. New York, Inc., 
New York, 

Standard Pipeprotection, Inc., St. Louis, Mo. 


(b) provide means exchange knowledge 
and ideas among those individuals actively engaged 
the control corrosion. 


(c) promote methods control corrosion. 


(d) promote standardization terminology, 
methods, equipment and design the development 
methods corrosion control. 


Representing Corporate Membership 

Pure Oil Company, Chicago, 

Wilmington, Del. 

Sun Oil Corp., Philadelphia, 


(e) foster cooperation between individual own- 
ers metallic structures the solution their joint 
corrosion problems. 


incorporated association without capital stock, 
chartered under the laws Texas. Its affairs are governed 
Board Directors, elected the general member- 
ship. Officers are nominated (1) the Board Directors, 
(2) quorum least members, and elected 
the membership. 

Inquiries regarding membership, and all general corre- 
spondence should directed the Executive Secretary 
the administrative headquarters the National Associa- 
tion Corrosion Engineers 905 Southern Standard 
Building, 711 Main Street, Houston Texas. 


Representing Associate Membership 

Aluminum Co. America, New Kensington, Pa. 

The Stearns Co., Shreveport, La. 


Holcombe Stearns, Inc., Shreveport, La. 


Representing Regional Areas 


Keystone Pipe 
Line Co., Philadelphia, Pa. 


Servel, Inc., Evansville, Ind. 


Texas Pipe Line Co., Houston, Texas 


Dept. Water Power, City Los 
Angeles, Calif. 


American Cast Iron Pipe Co., Birmingham, Ala. 


Directors Officio 


Past President, 1949-50 
The International Nickel Co., Inc., New York, 


NOPPEL, Chairman 


Officers, 1949-50 


BALDWIN, Chairman 
Regional Management Committee 
Johns-Manville Sales Corp., New York, 


Southern Standard Building 
Houston Texas 


Policy and Planning Committee 
Ebasco Services, Inc., New York, 
Wilmington, Cal. Technical Practices Committee 
Houston, Texas IVY PARKER, Chairman, Publication Committee 
Plantation Pipe Line Co., Bremen, Ga. 
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DR. HERBERT UHLIG 


SOME metals cor- 

rode more than others? 
Rive asked himself this question 
1830.1 was interested the 
time the best quality zinc 
for constructing pile, which 
his meant something quite dif- 
ferent from the pile today con- 
cerned with nuclear fission. 
1830 the only source low-voltage 
electric energy was galvanic bat- 
tery made metals like zinc and 
copper piled one the other; 
hence, the name. The salt acid 
solutions used electrolyte for this 
crude source electricity corroded 
the zinc whether not current 
was used. Rive shrewdly 
observed that various kinds 
behaved differently this respect. 
sulfuric acid, for example, dis- 


Metals 


Michael Faraday and Sir Hum- 
phrey Davy apparently knew 
this contemporary work 
Rive’s, but very little use was 
made the idea. was almost 
three-quarters century later 
that the mechanism corrosion 
again received attention, fol- 
lowed this time many practical 
and useful applications. 


Contact Potentials 


Why does zine corrode more 
sulfuric acid salt solutions 
when touches more noble metal 
like platinum copper? Electricity 
flows, sure, making such 
contact, but then why should elec- 
tricity flow? Volta, the latter 
1700’s, thought the source elec- 


tilled zinc lasted longest. Why was 
this? obtained the answer 
melting with filings tin, 
lead, copper, and iron, and cast- 
ing these into cylinders. These cyl- 
inders, each turn, then were im- 
mersed sulfuric acid and the 
time noted for given volume 
hydrogen released. The 


DR. UHLIG 


Has been active the field corrosion over 
years, beginning 1936 Massachusetts 
Institute Technology, during his work with 
General Electric Company beginning 1940 
and again with 1946. where pres- 
ently charge the Corrosion Laboratory. 
editor The Corrosion Handbook and 
recently was appointed editor the Journal and 
Transactions The Electrochemical Society. 
His publications corrosion deal largely with 
passivity, inhibitors, pitting, stainless steels and 
fundamental 


tricity was contained the fact that 
any two dissimilar metals acquire 
electric charge after touching each 
other. The difference charge gives 
rise difference electrical po- 
tential, today called the contact 
Volta potential. was Volta who 
first arranged the common metals 
series according their contact 
potentials, noting that the most ac- 


shorter the time, the more rapid 
the attack. His results are reproduced Table 
This experiment was apparently the first, among 
the first, establish that impurities zinc were the 
cause varying corrosion rates acid. Rive 
also concluded that the commercial zinc 1830 con- 
tained largely iron impurity because the corrosion 
rate for the alloy was identical with that for 
commercial zinc. The action impurities, said, 
must similar that causing attack zinc elec- 
trode when zinc coupled platinum galvanic 
cell. Supporting this was the fact that the corrosion 
rate reached its highest value acid optimum 
electrical conductivity. 


TABLE 


Corrosion Zinc Sulfuric Acid (de Rive) 
Time Necessary Evolve Equal Volumes Hydrogen 


Distilled Commercial 
METAL Zinc Zn+ Sn | Zn+ Pb | Zn+ Cu | Zn+ Fe Zine 


Paper Presented the Fifth Annual Conference, National 
Ssociation of Corrosion Engineers, Cincinnati, Ohio, April 11-14, 1949. 


tive metals, like zinc, were one 
end the series and the noble metals, like gold, the 
other. Therefore, said, was the contact potential 
that determined the over-all potential cell such 
and copper immersed salt solution. 
however, and many investigators subse- 
quently, thought the potential, instead, must have 
its source chemical reactions that take place 
both electrodes. known now that Volta and 
Faraday each were correct part. 

Unequal distribution electricity when two dis- 
similar substances touch each other widespread 
property matter. Although this fact was well 
known Volta, not all scientists since his time have 
paid adequate attention this fundamental property. 
Actually, usual for substances, whether metals 
non-metals, differ their electron affinity, and 
contact set electric charge that can 
measured. this fact, for example, that has been 
offered explanation for the familiar sparks static 
electricity one shuffles across thick rug dry 
day, which produce the cracking noise when one 
combs his hair. 
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Distribution 
electrons con- 
tact copper 
with zinc. 


Closed metal path 
copper and 
zinc. resultant 
current. 


cell copper and 
zinc immersed 
electrolyte. Electricity 
flows and zinc 


Figure 1—Corrosion mechanism dissimilar-metal 


Figure shows the charge distribution set 


when zinc touches copper. Copper has greater af- 
finity for electrons and becomes negatively charged. 
Zinc, correspondingly, becomes postively charged.* 
Although once bothered scientists that these po- 
tentials seemingly gave rise continuous electric 
current create perpetual motion, this not 
the case, can seen referring Figure 1b. Con- 
tact potentials and are equal and opposite 
sign contact potentials and Hence, elec- 
tricity flows once equilibrium established. This 
always whatever the metal combinations. How- 
ever, one immerses the horseshoe combination 
copper and zinc salt solution, there are additional 
contact potentials set the metal-electrolyte 
interface. The latter areas differ from the metal-to- 
metal contacts that possible carriers electricity 
are longer electrons metals, but are charged 
particles much greater mass called ions. water 
solutions, only ions either negatively postively 
charged can conduct electricity, whereas metals, 
electrons the conducting. This situation, gen- 
eral, accounts for over-all unbalance the various 
contact potentials, and they longer are necessar- 
ily equal and opposite sign. This being the case, 
electricity flows continuously shown Figure 
with the zinc electrode contact with the zinc ions 
(Zn**) and the copper electrode contact with cop- 
per ions additional small potential set 
the liquid-liquid boundary, marked vertical 
dotted line, usually smaller magnitude than potentials 


*The contact potential between two metals is measured by 
arranging them as plates of a condenser shunted by a high resistance 
and connecting the two plates to a potentiometer. The distance 
between the metals is then altered in one direction or the other and 
the potentiometer adjusted until no current flows in the circuit when 
the plate distance is changed. The reading of the potentiometer is 
the contact potential. 

Films on the surface of a metal can alter the contact potential 
greatly. In air, therefore, the measured potential includes the poten- 
tials of gas films and corrosion product layers that may be present. 
In a vacuum, using clean metal surfaces, the contact potential is 
equal almost exactly to the difference in the work functions of the 
two metals. The work function of a metal is the energy necessary 
to extract an electron, and is measured either using a thermionic 
vacuum tube or a photoelectric tube (G. Harnwell and J. Livingood, 
“Experimental Atomic Physics,” 197 and 215, McGraw-Hill, 1933). 
The work function for zinc is given as 3.7 electron volts and for 
copper as 4.8 electron volts; hence, copper has greater affinity for 
electrons by 1.1 volt, which is the contact potential between copper 
and zinc. Adams (N. K, Adams, “The Physics and Chemistry of 
Surfaces,”’ p, 310, Oxford Press, 1941) shows that the work functions 
and standard potentials (E°) for many metals run more or less 
parallel, substantiating Volta’s early claim, partly correct, that the 
major source of potential in any dissimilar metal cell is the contact 
potential. 
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located elsewhere the cell. Note that although copper 
initially possesses preponderance electrons 
zinc correspondingly positively charged, the copper 
conventionally designated the positive electrode 
(cathode) and the zinc the negative electrode 
(anode). The energy necessary maintain current 
comes from the chemical reactions the cell, namely 
zinc dissolving its ions the zinc electrode and 
copper plating out the copper electrode. Therefore, 
long there are materials react, the current 
continues, and the zinc electrode (the anode) cor- 
rodes. 

The contact potential fixed, but the poten- 
tials the metal-electrolyte interface can altered 
the nature the solution which the metals, 
zinc and copper, are immersed. further step 
understanding the cause corrosion attention 
focused now the zinc electrode immersed alone 
solution containing zinc ions. 


Single Electrode Potentials 


If, the cell Figure electrolysis allowed 
continue (galvanic action), eventually there will 
appreciable accumulation zinc ions 
These accumulated ions make more difficult for 
other ions the same kind leave the elec- 
trode, the same sense that one finds more difficult 
maintain highway speeds when driving road 
cluttered with traffic. The action, either case, 
slowed down. This effect reflects itself the meas- 
ured potential the zinc electrode, which 
trarily called the half-cell potential because one 
electrode represents only half the cell. The higher the 
zinc ion concentration the electrolyte, the less ac- 
tive does the zinc electrode behave, and the corre- 
sponding corrosion tendency decreases. Quantitative 
study these electrodes early electrochemists 
showed that the equilibrium potential 
volts terms the zinc ion concentration 
could expressed the following way: 


where the so-called standard potential which 
includes, part, the contact potential Figure 
the gas constant, the absolute tempera- 
ture, the number electrons taking part the 
reaction—in this case 2,—, the Faraday equal 
96,500 coulombs, the natural logarithm, and 
(Zn**) the activity zinc ions equal the gram 
ions zinc per thousand grams water multiplied 
correction factor so-called activity coefficient. 


25° this equation simplifies to: 


.059 


This equation, short, expresses the fact that one 
increases the zinc ion concentration tenfold, the po- 
tential zinc changed the noble direction ap- 
proximately 29.5 millivolts. Decreasing the zinc ion 
concentration correspondingly changes the potential 
the opposite direction. similar expression holds 
for other metals equilibrium with their ions. 
changing the concentration ions solution, there- 
fore, one can produce changes the potential 
cell and thereby control the amount electricity 
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flowing and consequent corrosion the electrode 
acting anode. fact, often either one electrode 
the other can made the anode, the electrode that 
corrodes, properly controlling the concentration 
ions the cell. This discussed later on. 


Types Cells 


These known effects electrodes permit classifi- 
cation major types cells operating the cor- 
rosion metals. They are: 


Dissimilar electrode cells. 


Dissimilar electrolyte cells. 
differential aeration cells. 
salt concentration cells. 
Dissimilar temperature cells. 
(thermogalvanic cells) 

Dissimilar electrode cells are the kind shown 
Figure lc. They are the cels that cause damage when 
one couples copper pipe steel pipe containing 
salt water, when one immerses impure zinc sul- 
furic acid commercial magnesium sea water. 
the latter instances, impurities act the dissimilar 
elements the cell, accounting for accelerated attack 
over and above the slight corrosion one experiences 
with the pure form these metals the same en- 
vironment. 

Dissimilar electrolyte cells are those which dif- 
ferences electrolyte produce potential differences 
areas where electrodes enter the solution, The 
same metal, other words, has different tendency 
corrode one place the solution compared with 
the tendency elsewhere. Differences the solution 
may come about through differences oxygen con- 
centration salt concentration. 

Dissimilar temperature cells thermogalvanic 
cells are those which electrodes are different 
temperatures. Less known about these than 
those mentioned above, but some progress has been 
made toward their 


Corrosion Tendencies Metals 


The relative tendencies metals corrode in- 
timately related conditions that establish the cells 
listed above. This fact alone should convincing 
that impossible accurately ascribe number 
toa metal giving order reactivity with respect 
its neighbors. The enviornment also impor- 
tant consideration. 


If, however, the effort confined the same metal 
concentration for all metals. then corrosion tendency 
can defined means the standard potential 
(E° values Equation 1). 


The standard potential metal the calculated 
measured potential the half cell when concen- 
tration ions equilibrium, for example 
equivalent unit activity (concentration molality 
multiplied activity cofficient Arranging 


— Table 4, p 1134, Corrosion HANDBOOK, John Wiley & Sons, Inc. 1948. 
This Signs of these potentials should be reversed when used with Equation 1. 
He 8 conforms to the custom practiced in most courses of physical chem- 
Ps ty in this country. The reason for the unfortunate dual usage of signs 
n this country is discussed briefly in the Corrosion HANDBOOK, p. XXVIII, 
and in J, ELECTROCHEM, Soc., 93, No. 5, 65 N (1948). 
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ELECTRODE VOLTS (HYDROGEN SCALE) 


10° 


EFFECTIVE CONC. (GRAM IONS GRAMS 
Figure 


metals the order these potentials result the 
familiar EMF Series.* Note, however, that the elec- 
trolyte solutions which the EMF Series corre- 
sponds are very concentrated and are met seldom 
never practice. 

Substituting the more usual dilute solutions 
changes these potentials, the change being more pro- 
nounced with some metals than with others because 
differing valence. This shown Figure giving 
relations electrode potentials effective concen- 
tration (activity) metal ions solution.* The ordi- 
nate corresponding concentration gram ion 
(10°) per 1000 grams water provides the usual EMF 
Series explained above. However, other con- 
centrations, the potential relationships specific 
pairs metals may reversed. For example, 
whereas silver more noble than copper, lead, and 
iron the EMF Series, anodic more 
active than copper ion concentrations less than 
anodic lead ion concentrations less than 
and anodic iron ion concentrations less 
than about 


When are these low ion concentrations encoun- 
tered? Precisely such times corrosion product 
films low solubility form the metal surface, 
when metal ion complexes form. They serve effect 
“clear the traffic” ions, making easier for the 
metal send out into solution more ions. practice, 
quite usual, known, deal with either cor- 
rosion product films or, plating baths, with 
metal complex ions. illustrate, copper more 
noble than zinc the EMF Series, but sodium 
cyanide, the reverse situation applies, namely zinc 
noble copper. This because the complex cyanide 
ions drastically suppress the concentration copper 
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ions more than zinc ions, resulting very active 
potential for copper.® 

similar reversal occurs with the lead-iron gal- 
vanic Buried lead cable normally cathodic 
(noble to) iron steel structures. alkaline 
underground waters, however, lead anodic 
(active to) iron. The reason for this that non- 
alkaline soils, concentration lead ions established 
the solubility hydrated lead oxide basic car- 
bonate comprising the normal surface corrosion prod- 
uct. The corresponding lead ion concentration may 
approximately 0.0001 molal the lead surface, 
the solution saturated. alkaline media, however, 
plumbite ion forms accord with the following re- 
action: 

This reaction reduces the plumbous ion ac- 
tivity very small fraction its original value 
molal less), and lead is, therefore, much 
more active. Furthermore, iron becomes more noble 
alkaline solutions containing oxygen approxi- 
mately 0.4 0.5 volt compared with its potential 
neutral aerated solutions. Both these effects account 
for reversal potential. similar reversal the 
lead-iron couple occurs some the fatty acids, 
again presumably reason complex ions, but this 
time organic The tin-iron couple like- 
wise reverses potential, illustrated the behavior 
tin cans. the outside the can, tin noble 
iron accord with positions these metals the 
EMF Series. the inside the can, however, tin 
anodic iron. This reversal probably caused 
complex formation tin with food products the 
can, leading much more active potential than 
ordinarily This reversal fortunate, be- 
cause otherwise the many pores normal tin coat- 
ing soon would develop into pits starting from the 
inside the can, causing early perforation the 
container. Because tin becomes anodic, iron exposed 
pores protected cathodically through sacrificial 
corrosion the tin. 

Reversals potential, such these, plus the fact 
that many active metals specific environments 
assume noble potential (become passive), con- 
vincing evidence the EMF Series has only limited 
practical utility. More useful galvanic series 
which the actual, measured potentials metals, and 
also alloys, given environment are used the 
basis for relative order activity and Since 
the arrangement metals series this kind 
with the environment, there are many galvanic 
series contrast single EMF Series. 

The EMF Series often authority for the state- 
ment that all metals more active than hydrogen (E° 
for corrode non-oxidizing acids 
with evolution hydrogen. This related the 
familiar rule that, general, ions given metal 
solution are displaced metals more active the 
Series. For example, iron displaces copper from 
solution copper sulfate, and copper displaces silver 
from solution silver nitrate. For the same reason, 
metals more noble than hydrogen not displace 
hydrogen ions. Therefore, accord with this pre- 
diction, copper, gold, similar noble metals not 
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corrode deaerated sulfuric acid with evolution 
hydrogen. However, discussed above, the 
Series applies specific ion concentrations, and 
these various relations hold only all solutions are 
unit activity, since other concentrations the 
pected displacement lack displacement hy- 
drogen ions may may For example, 
although copper does not corrode deaerated dilute 
sulfuric acid, slowly corrodes concentrated hy- 
drochloric acid with hydrogen evolution because 
complex copper chloride forms, very much reducing 
the copper ion activity and correspondingly increas- 
ing the tendency for copper dissolve its ions, 


Corrosion and Hydrogen Over-Voltage 


Using information contained the EMF Series 
and applving can shown that metals 
more active than hydrogen, like iron zinc, should 
corrode appreciably with evolution hydrogen 
whenever they are immersed not only acid but 
also water. Evidence from more than one source 
shows that there definite tendency react. Yet 
iron zinc immersed deaerated water are visibly 
inert and appreciable corrosion takes Why 
this? 

The answer contained the fact that despite 
proved tendency react, the actual corrosion 
these metals stifled. When iron dipped into de- 
water, corrosion reaction sets the 
start just Equation combined with other infor- 
mation indicates should. Ferrous ions are 
liberated anode areas the metal, and hydrogen 
ions are discharged cathode areas. However, 
the discharged hydrogen ions become hydrogen 
atoms which possess tendency stick the metal 
wherever they are discharged. This shown 
Figure 3a. Only combining form hydrogen 
molecules can hydrogen escape gas, thereby allow- 
ing more hydrogen ions discharge taking the place 
those displaced. However, this combination 
atoms molecules proceeds reluctantly, the 
cathode reaction, therefore, either slows down 
stops. Therefore, the anode reaction must also stop 
since both reactions are interdependent. Hence, cor- 
rosion almost stops and said the reaction 
cathodically controlled. course, enough hydro- 
gen ions are poured into solution thereby forcing 
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more hydrogen atoms onto the metal surface, 
done when iron immersed acids, the hydrogen 
atoms cannot help but bump together twosomes 
and come off bubbles gas. But this does not 
occur tap water even mildly acid waters be- 
cause the hydrogen ion concentration too low. 

The surface film hydrogen atoms when iron 
similarly active metal immersed water, 
associated with so-called hydrogen over-voltage. Ac- 
cording recent views, hydrogen over-voltage the 
excess potential volts required overcome the re- 
hydrogen ions discharge, the resultant 
atoms combine hydrogen molecules, finally 
leave the metal gas bubbles. The slowest this series 
events appears the combination hydrogen 
atoms molecules. From laboratory experiments, 

known that catalyst very much influences this 
reaction. The better the catalyst, the more rapid does 
proceed. Since metals differ their catalytic 
ability, reasonable the above premise 
that hydrogen over-voltage also should differ, Ac- 
cordingly, metals that are good catalysts, like plati- 
num, possess low values over-voltage, whereas 
others, like lead mercury, are poor catalysts and 
have high values hydrogen over-voltage. 

When corrosion hydrogen evolution, there- 
fore, impurities the metal having low over-voltage 
help disperse the hydrogen film favoring com- 
bination hydrogen atoms and, consequently, ac- 
celerate the corrosion rate much more than impurities 
having high over-voltage. This confirmed ex- 
amining again the results Rive (Table 
and noting that added impurities having greatest 
effect the reaction rate are those lowest over- 
voltage. This correlation shown Table 


TABLE 


Relation Hydrogen Overvoltage Cathodic Impurities 
Rive’s Corrosion Rates Zinc Alloys 


Time to Evolve Equal Vo. of He........ 24” 12” 4°—6’" 4” 
0.V. of Cathodie Element (Volt)......... | 0.86 0.52 0.48 C.40 
Depolarization 


Other than getting rid hydrogen gas, there 
another simple way leaves the metal surface and, 
doing, speeds corrosion. Hydrogen can react 
with dissolved oxygen. Even the cold, oxygen re- 
acts with hydrogen atoms sticking the iron surface 
thereby forming water. This process called de- 
polarization. The term comes from the fact that 
hydrogen atoms the surface are said polarize 
the cathode, effect setting back electromotive 
force opposing potential that set the 
corrosion cell. Anything, therefore, removing the 
source polarization logically called depolariza- 
tion. Oxygen one the most important so-called 
Hence, when oxygen present, hy- 
drogen atoms are pulled off the metal surface 
reaction, allowing, turn, more hydrogen ions 
discharge, and simultaneously allowing more ferrous 
leave the anode areas. The corrosion rate 
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this situation proceeds rapidly oxygen can 
reach the metal surface. This simple fact makes 
clear that all iron and steel, regardless minor 
variations composition structure, corrode the 
same rate natural waters. only acids, 
where the over-voltage the impurities plays 
part, that composition sensitive factor deter- 
mining the corrosion rate. 


Figure 3b, the action oxygen represented 
schematically. Most depolarization occurs the 
upper portions the immersed iron specimen be- 
cause oxygen enters into solution from the air the 
liquid surface. Hence, the upper metal portion acts 
cathode pole) the lower portion pole) 
where there less oxygen and where hydrogen 
atoms adhere greater abundance. The lower por- 
tion, therefore, corrodes more than the upper. The 
cell acting this way called differential aeration 
cell, and the kind cell operating observed 
instances water-line corrosion. Evans and 
proved that corrosion this kind also electro- 
chemical. They cut and separated the upper and 
lower portions similar iron specimen immersed 
salt solution and measured corrosion currents 
bringing wires suitable electric meters outside the 
cell. They observed that current from such cell 
was proportional the corrosion rate the lower 
section. 


Action Bacteria 


worthwhile mentioning, this point, that 
absence oxygen, there are certain bacteria able 
pick off hydrogen atoms from the iron surface even 
more rapidly than can dissolved oxygen present 
normal concentration. These bacteria, called sporovi- 
brio desulfuricans sulfate-reducing bacteria, exist 
widely certain soils and fresh salt waters. 
They seem use the hydrogen atoms iron help 
them reduce inorganic sulfates sulfides, which 
process they keep living. They are peculiarly un- 
able thrive oxygen the air, higher forms 
life. Their apparent metabolism indirect use 
hydrogen atoms iron surfaces increases the 
corrosion rate cause immense damage iron 
steel structures located their presence. 


Effect Oxygen Concentration 


solutions where oxygen present more than 
ordinary concentrations, the oxygen not only picks 
off the hydrogen atoms from iron, but may itself sit 
down the metal surface oxygen atoms.* Whereas 
hydrogen sticking the surface makes the potential 
iron more active, oxygen does the reverse, and the 
more oxygen present, the more noble does iron be- 
come. This increased nobility accompanied 
reduced corrosion rate. Therefore, oxygen high 
concentration acts inhibit corrosion iron, con- 
trary its behavior lower concentrations such 


air-saturated 


*It may be the hydrated oxygen atom (H20-O) that sits down. 
Evidence for this comes from the fact that hydrogen peroxide (H202) 
is the initial reduction product of oxygen and actually has been 
isolated in some corrosion reactions. 


— 
gh 
EMF 
ucing 
cing 
ions. 
Gg 
i 
q 
7 
ution 
Ss. 


174 CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


Surface Corrosion Products 


Therefore, hydrogen and oxygen films are encoun- 
tered metals, both which may serve decrease 
the corrosion rate. Beyond this, chemical compounds 
may also form which, contrast single atom 
layers hydrogen oxygen, are layers many times 
thicker composed oxides, hydroxides, other 
type compounds. The oxide coatings aluminum 
magnesium, the lead sulfate coating lead are 
good examples. These thicker layers often are visible, 
and are thought protect the metal largely in- 
terposing physical barrier between the metal and 
the aggressors representing the environment are un- 
able get the would-be victims, this case the 
metal atoms. Sometimes said metals protected 
are made passive. this meant, that the metal, 
although having pronounced tendency react ac- 
cording the EMF Series, nevertheless does not 


corrode the expected rate, presumably because 


the surface barrier. Oxygen films, such were men- 
tioned briefly above, are also cause passivity, but 
the mechanism thought different, being more 
nearly related accompanying more noble elec- 
trical potential, and the chemical satisfaction metal 
surface valence forces instead physical protection. 

Some investigators believe that not only gas films 
but oxides similar chemical compounds also exert 
protective action physical barriers, and that these, 
varying thicknesses and continuity, are the real 
cause passivity. This point still being debated. 
Detailed discussion the mechanisms passivity 
leads into another subject requiring more space than 
can given this article. 


Corrosion Control 


far highlights reasons pure metals that cor- 
rode with hydrogen evolution less rapidly than 
impure metals, and that metal composition less 
important when corrosion depolarization have 
been outlined. Reasons also are seen why metals that 
are pure and uniform structure and composition 
still may corrode because there are non-uniformities 
the electrolyte. Furthermore, metals having appre- 
ciable tendency corrode may corrode less than 
those having greater tendency because gas films 
continuous layers chemical compounds the 
surface. purposely arranging for the formation 
and repair such films layers, the corrosion rate 
can reduced and the life metal structures in- 
creased. This done cathodic protection sup- 
plying hydrogen atoms iron surface, replacing 


TECHNICAL PAPERS PROCEDURE 
All papers submitted for publication are reviewed the Editorial Review 
Committee, specialists selected that committee review the papers. Suggestions 
reviewers desirable additions revisions are submitted the author, who given the 
opportunity make the suggested changes. The paper final form accepted rejected 
according the judgment the committee and the Editor When the author 
can substantiate his viewpoint and prefers not follow the suggestions the reviewer and 
the overall paper merits publication, the author’s wishes are followed. 


those that are attacked oxygen sulfate-reducing 
bacteria which escape hydrogen gas. 
doing, the cathodic reaction prevented from gain. 


ing headway and thereby, mentioned above, the 


anodic reaction with accompanying destruction 


metal prevented. 

The cathodic reaction and, hence, corrosion also 
can stifled removing oxygen other Oxidizing 
media from the environment done boiling 
water treatment. the other hand, the case 
aluminum stainless steels, fundamental 
standing corrosion mechanisms points the neces- 
sity for intentionally aerating solutions contact 
with these metals reduce the corrosion rate, the 
exact opposite correct procedure with iron 
copper. With passive metals, oxidizing conditions 
keep the metal the passive state the process 
keeping the adherent gas film intact the 
tive oxide film good repair, both, depending 
the metal and the particular view passivity 
ferred. 

Fundamental search for corrosion mechanisms 
more, therefore, than academic pursuit. The ap- 
plied measures corrosion control enjoyed today 
began fundamental investigations aimed originally 
finding out why metals corrode and what can 
done about it. Cathodic protection had its beginning 
the scientific laboratory Sir Humphrey Davy 
and Michael Faraday dedicated fundamental 
studies electrochemistry. Modern methods for 
boiler water treatment began laboratory test tube 
years ago. the same token, engineering ad- 
vances destined for application ten years from now 
will proportional the amount basic research 
supported today. 
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Electrochemical Studies Insulating Couplings 


For Underground Pipe and Cable Lines 


DR. BECK 


Introduction 


MONG 
used reduce stray currents 
and electrolytic corrosion under- 
ground pipe and cable systems, the 
interruption metallic continuity 
components so-called insulating 
couplings frequently 
Many engineers now prefer pro- 
tect underground pipe lines cath- 
odic polarization. would 
mistake, however, assume that uti- 
lization this method makes the use 
insulating joints unnecessary. 
often necessary’ isolate electri- 
cally sections pipe cable from 
connecting metallic structures or- 
der use cathodic protection effec- 
tively and economically. The simplest 
method achieve this isolation 
installation insulating joints. 


DR. BECK 


Ascertaining Resistivity 


Description Specimens. 


number insulating flanges for 
steel pipe and insulating sockets for 
cast iron pipe and lead cable were 
examined. Measurements were per- 
formed full size samples cou- 
plings actually used service. 

Table gives some construction 
details. addition the informa- 
tion included the table the follow- 
ing more detailed descriptions lead 
and steel pipe insulating double 
flange (Table are given. These 
descriptions are detailed further 

Figure shows that continuity 
the lead sheath broken cutting 
out ring 100mm wide. The gap 
filed with wrapping cable paper 


Results great number cath- 
odic polarization studies are not only 
theoretical importance but also 
useful the practical engineer and 
designer. the other hand there 
nearly complete lack electro- 


chemical investigation insulating 


Presently Director Corrosion Research, De- 
partment Metallurgical Engineering, Lehigh 
University, Bethlehem, Pa., Beck gradu- 
ate University Berlin where worked 
under Prof. Haber the Kiaser Wilhelm 
Institut for Physical and Electrochemistry, Ber- 
lin-Dahlem the field metallic corrosion 
and with International Joint Commission 
Paris) protection underground structures. 


and insulating tape, reinforced 
bandage rigid pressed material. 
The hollow space filled with in- 
sulating compound. 

There especially designed 
two-part cable catch flange made 


couplings. 

The following studies were made obtain more 
information concerning various electrochemical fac- 
tors which enable insulating connection pro- 
tect pipe section against electrolytic corrosion. Be- 
cause the task insulating joint reduce 
current flowing underground metallic struc- 
ture, obvious joint must maintain high 
electric resistance for long time. Moist soil can 
have considerable conductivity, therefore current 
flowing around the coupling through earth can 
expected. Presence such stray currents can lead 
localized corrosive attack. 

this study two types measurements are im- 
portant: Examination the dependency re- 
insulating coupling time and cor- 
conditions, and Determination stray 
current density near insulating couplings elec- 
trolyte after application polarizing emf. 


Voluntarily submitted for publication March 15, 1948. 


insulating material inside the casing. 
Openings where the cable enters and leaves the casing 


TABLE 


Length of 
Couplings 
No. Description Insulating Couplings 
A. Socket for cast iron pipe, tail of socket covered 
with rubber sleeve. Socket filled with concrete. 0 
B. Socket for cast iron pipe filled with a rubber- 
chloro naphthalene mixture. 0 
Cc. Socket for cast iron pipe calked with a wrap- 
ping impregnated with the same material 
ealled under 2. 0 
D. Socket for cast iron pipe corresponding to No. 
3. Coupling especially sealed against moisture 
by an asphalt covering. 0 
E. Socket for cast iron corresponding to No. 3. 
Coupling and adjacent pipe sections com- 
pletely covered by a thick layer of plastified 
petrol asphalt. 0 
F. Socket for power cable 200 
G. The same as No. 7. 620 
H. Asbestos cement coupling for steel pipe. 155 
I. Coupling for cast iron pipe containing hard 
rubber. 288 
J. Flexible threaded coupling for centrifugally 
cast iron pipe. 630 
K. Insulating double flange for steel pipes for 
high pressure gas lines. 535 
L. Socket for telephone cable. 210 
M. The same as No. 17. 430 
N. Coupling for high pressure gas lines contain- 
ing a rubber pipe connection. 600 
oO. Flange for steel pipe containing a washer of 
insulating material. 0 
175 
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must protected carefully against moisture penetration. 
advantageous use wrappings impregnated with 
bituminous substances for this purpose. 

Figure shows construction cable sockets listed 
Table and small cylindrical joint made 
pressed insulating material inserted the 
place interruption. This connection has nipples 
soldered the lead sheath both ends. asbes- 
tos cement cylindrical casing box kept concentric 
the cable sheath means cast iron rings. The 
cement pipe filled with asphalt compound 
through openings which are closed screws after 
which the surface the pipe covered with paint 
asphalt lacquer. 

Figure shows construction insulating dou- 
ble flange (Table for high pressure gas lines. 
The flanges are separated from each other gas- 
kets made insulating material. Flange bolts 
and nuts also are separated means insulating 


bushings and washers. The outer surface the in- 


sulating connection covered with thick coat 
bitumen. 


Experimental Procedure and Results 
Measurement Coupling Resistance. 


The samples had total length 100 200 cm. 
Pipe sections both sides the couplings had the 
same dimensions. Ends the pipes were sealed 
plugs insulating material which contained the 
electric cables. 


The specimens were placed large asphalted 
wood troughs filled with tap water. 
gradient four volts was applied. 


known potential difference four volts 
measured between metallic structures underground 
large enough indicate the danger electrolytic 
corrosion. This emf was kept constant during the 
whole time exposure. Tap water troughs was 
renewed frequently. 


measure the resistance coupling was 
necessary remove from the tap water. The re- 
sistance was determined with the aid bridge 
device and high frequency current. After drying 
the specimen several hours air constant value 
could measured. only few cases was neces- 
sary permit drying long hours. 


Following measurement the specimen 
mersed again the electrolyte and the exposure 
continued. 


This procedure resulted alternately immersing 
and drying the specimen, test which causes 
especially heavy stress material. Tempera- 
ture was approximately 25° and time during which 
exposure the various couplings was continued 
varied from six twelve months. 

Figure shows results measurements the 
resistivity insulating couplings listed Table 
function time. Two groups (I, left zero 
and II, right zero) can distinguished. Speci- 
mens Group show considerable drop their 
initially high resistance during three four months. 
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Figure socket for telephone cables and Table 
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Figure 3—Insulating double flange for high pressure gas lines 
(K, Table 
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this there was further appreciable decrease 
resistivity. Most couplings Group kept their 
initially high resistance nearly constant over the 
relatively long period seven months. After this 
small drop could observed. 


The following conclusions can drawn from 
Figure 


and shows distinctly how effectively rapid 
decrease resistance can avoided the coupling 
not only filled with insulating compound but 
has its ends caulked with wrapping impregnated 
with the same material. 

The result achieved from caulking can 
improved further sealing the coupling against 
moisture penetration. (See D). 

Best results are achieved covering completely 
not only the coupling but also adjacent pipe sections 
with thick asphalt layer. (See E.) 

Pipe socket filled with concrete 
satisfactory. Thus corresponds unfavorable ex- 
perience practice. 

Couplings for power cables and and for 


telephone cables and well the insulating 
double flange maintained high resistance during 
the whole experiment. 

That these couplings maintain high resistance 
under service conditions has been proved meas- 
urements made underground over five years. This 
same characteristic has been observed the flexible 
threaded socket for centrifugal cast iron pipe, 

practical experience available with which 
make comparison with results obtained for the 
asbestos cement joint the coupling 

Coupling was found have faulty construc- 
tion, obviously the reason for its early breakdown. 

explanation the decrease resistance the 
various insulating materials set forth note- 
worthy that there material completely free from 
pores, cracks other inhomogeneities. result 
capillary action and especially electroosmotic 


electrolytic solution will diffuse gradu- 


ally into the capillary spaces, forming conducting 
bridges between the separated pipe sections. 


Ascertaining Stray Current Density 
Insulating Couplings 


Experimental Apparatus and Calculation 

Current Density. 

Density and distribution stray currents in- 
sulating couplings. can ascertained aid 
measurements with movable microdielectrode.® 

Figure gives details the experimental appa- 
ratus. The siphons (2, the two saturated 
calomel electrodes (6) were bent one end into 
shape and drawn capillary. The glass tubes 
are filled with dilute solution potassium chloride 
(0.002 normal). Part the solution (3) was con- 
verted jelly adding agar. Internal diameter 
the capillaries less than and the tips are 
apart. The half cells are fixed 
device (12) which they can shifted parallel 
and right angles the axis the cylindrical 
specimen (1). With the aid two adjusting screws 
(14) and rubber connections (13) the capillary tips 
can aligned exactly perpendicular the metal 
surface even when irregular. The wire connec- 
tion (7) very sensitive vacuum tube poten- 
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Figure 5—Experimental device for determining stray currents with 
unpolarizable dielectrode. 


tiometer. The sample polarized with the aid 
current source (8) connection with variable 
resistance (9). The voltmeter (10) and the second 
connection (11) the specimen, completes the 
circuit. 


Measurements were made after immersing sam- 
ples about 800 liters tap water large elec- 
trolytic trough insulating material. The specimens 
always were submerged the same depth and 
fixed horizontally. Careful insulation the trough 
necessary prevent current leaking ground. 


These measurements gave the potential difference 
between two equipotential planes near the metal 
surface given horizontal distance from the 
coupling. The corresponding current density can 
calculated using the following equation 


(1) 
where 


conductivity the electrolytic solution. 
measured potential gradient. 


between two capillary tips. 
All values current density were referred the 
surface The equation simplifies, there- 
fore 
I= = (2 
. 

The specimens caused small increase conduc- 
tivity tap water. 

get comparable results all magnitudes 
were referred standard value conductivity 
characterized the minimum value conduc- 
tivity fresh tap water the experiments, equa- 
tions changes 


: 
: 
: 
q 
7 
4 
q 
q 
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Examination Formula Measurements 
Laboratory Models. 


examine the applicability equation meas- 
urements were made laboratory models follows: 

Two steel pipes were connected with the aid 
asbestos cement tube somewhat smaller diameter. 
The cylinders were filled with asphalt and the asbes- 
tos cement joint was insulated (resistance ohms) 
covering with the same material. The metal sur- 
face was thoroughly degreased and ground with 
emery paper. After immersion tap water the speci- 
men was polarized and the measurements the 
potential drop between the calomel electrodes were 
made large number spots anodic and 
cathodic pipe sections. Diameter the pipes and 
lengths coupling were varied. addition these 
measurements total stray current flowing around 
the insulating coupling was determined. 

making the measurements very quickly and 
working with very large metal surface and liquid 
volume, electrode polarization and film formation 
was held minimum. 


Figure gives the anodic current density 


cm? 


against the distance from the coupling. The graph 
shows maximum current density formed imme- 
diately the coupling and that current drops with 
increasing distance from 

Lengthening the coupling brings elongation 
horizontal stray current path, increase re- 
sistance, and consequently current drop. in- 
creasing insulating length (Figure from 123 
341 stray current density decreased about 
100 percent. consideration the fact that pipe 
diameter related curve larger than that 
curve (ratio 1.4:1), somewhat smaller than 100 
percent decrease expected. 

The lines and represent measured total 
stray current reduced the area dm? anodic 
pipe section. 

The lines I’a and show the average value 
stray current calculated from large number 
measurements with auxiliary electrodes the an- 
odic section. 

Agreement between results obtained with two 
completely different methods appears satisfactory 
and the application formula justified. 


calculated from equation and plotted 


Determination Density and Distribution 
Stray Current Pipe and Cable Sections. 


After the measurements resistivity discussed 
under Section were completed the specimen was 
transferred large electrolytic trough and poten- 
tial drop measurements carried out with and without 
application emf. Polarity pipe sections was 
the same the long-time exposure experiment. 

Figure illustrates distribution stray currents 
around the socket for telephone cables various 
polarizing emfs according the construction (Figure 
1). contrast the smooth current line Figure 
this curve irregular and shows pronounced 
fluctuations, especially the anodic section the 
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Figure 6—Distribution stray currents around laboratory model 
tap water (Applied potential volts). 


INSULATING 


Figure 7—Distribution stray currents around socket for telephone 

cables (M, Table Figure 4). Length 430 mm. 
neighborhood the coupling. Peak values appear 
again near both ends the coupling. 

for steel and cast iron pipes with applied emfs 
and 15.4 volts. This diagram illustrates the 
case insulating couplings designed for practical 
use how effectively stray current can reduced 
insulating the pipe surface and working with very 
short coupling. 

Figure shows current lines resulting from ap- 
plied emfs 1.5, and 4.2 volts drawn into cross 
section the power cable corresponding 
struction Figure The lead sheath covered with 
several layers consisting impregnated cable 
and bituminous substances. The insulating joint 
very long (620 mm). Stray current density 
duced few microamperes per The fact that 
current does not register zero indicates the 
tive layer not free from pores completely. Figure 
also shows how stray current lines cling closely 
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STUDIES INSULATING COUPLINGS 


the shape the coupling. (In place bituminous 


vulcanized neoprene can utilized 
cables.) 


There concentration current lines within 


small range near the coupling. The cor- 


rosion rate (equivalent the peak value current 
density) the anodic zone will measure the 


the pipe cable section under con- 


sideration. 
Table gives number peak values cur- 
rent density and the corresponding corrosion rates 


measured several insulated joints. 


distinction must made between the influence 


the “resistance” and the influence “coupling 
the stray current. 


Since the diameter iron pipes and (Table 


virtually the same and small differences 


coupling length are disregarded, current density 


depending only upon the applied 


potential gradient. agreement with measure- 


other specimens that coupling resistance 
10° ohms high enough prevent current from 
through the pipe longitudinally. This will 
not only for tap water but also for moist soil 
which contains electrolyte higher conductivity. 
result practical interest because shows 
reduction stray current can accomplished 


satisfactorily coupling which not perfect 
insulator. 

Consideration stray current densities observed 
iron pipes and lead cables also can help the 
acquisition more information concerning the im- 
portant relation between stray current density and 
length. 

The diameter, resistance and anodic area the 
lead pipes and (Table being virtually iden- 
tical, can seen stray current depends upon ap- 
plied potential gradient and length insulating 
connection. evident increase joint length 
brings distinct reduction stray current. 

The substantial decrease stray current can 
seen comparing current density. measured the 
very short coupling for steel pipe, with the values 
observed the other iron pipes, and 

Socket shows Table that the suppression 
the stray current can made almost perfect 
combining high resistance coupling with surface 
insulation. intensify the experimental conditions, 
was necessary apply higher potential gradients 
the specimens. The potential drop determined 


a 


Distance From Insulating Coupling mm. 


Flange for Steel Pipe (Length Table 
Socket for Cast Iron Pipe (Surface Completely 


Figure 8—Distribution stray currents around flange for steel pipe 
and cast iron pipe 


' 


0.2 466 4 


Figure socket for lead cable (G, Table Figure 4). 


underground pipe line the case stray cur- 
rents much smaller generally. 

Measurements laboratory models give more 
quantitative information with respect the influ- 
ence length insulating coupling density 
stray current. 

Table III gives some results experiments 


TABLE COUPLINGS FOR PIPE LINES AND LEAD CABLES 


Potential 
Gradient on 
Anodic Sect. 

Volt/cm 


0.016 


Length of 
Coupling, 


Resistance 


No. Applied emf of Coupling, 
ms 


uAzoo 


Diameter 
of Pipe, 
cms Section, cm? 


Equivalent | 
Corrosion 
Rate, Inch 
per Year 


Area of 
Unprotected 
Anodic 


Anodic Peak 
Value 
MA/cm?. 102 


1800 ¢ 0.0414 
1800 5 0.1380 
4 0.0184 
0.023 
0.0368 


0.0114 
0.0456 
0.114 
0.4560 
0.1482 
0.5133 
0.00040 
0.00120 


Specimens 
Steel, unprotected 
Same as above 
Same as above 
Same as above 
Centrifugal cast iron, 

unprotected 

Lead unprotected 
Same as above 
Same as above 
Same as above 
Same as above 
Same as above 
Lead Protected 

| Lead Protected 


0.3 
| (mafem*} /o® 2 
2. 0.085 104 535 10 
0.500 106 210 251 90 
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determine the relationship between length insu- 
lating joint and stray current density iron. 

increase joint length from zero about 
300 reduces stray current substantially. Addi- 
tional increases length produce very small drops. 
This last result practical interest because 
shows not necessary use extremely long in- 
sulating couplings. 


Formation Local Currents 
Insulating Couplings. 


Finally considered are irregularities and fluctua- 
tions which appear stray current curves. 

With the exception those for Table the 
stray current measurements described were made 
after polarizing the samples for least six months. 
the case the socket for telephone cables (M, 
Table shown Figure the time exposure 
was ten months. 

Time exposure cast iron specimen was six 
months and the coupling for steel pipes, nine 
months (see Figure 4). 

Heavy layers gray colored corrosion products 
were visible the surface the anodic cable sec- 
tion, especially near the coupling. the anodic 
sections considerable rust scale was formed. 
The flange which was not exposed tap water 
but kept several months air, was covered with 


rust layer (See Figure 8). 


TABLE 


Connection Between Length Insulating Joint and 
Stray Current Density Iron 
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Potential gradient measurements were carried out 
with the movable dielectrode investigate 
ble connection between scale formation 
irregularities the trend stray current lines, 
these tests polarizing emf was applied the 
specimen and they were made before 
the polarized specimens described III 

Figure illustrates results. 

Fluctuations appeared again, but were much more 
pronounced than those experiments with ap- 
plied emf. Current alternated irregularly between 
plus and minus. The characteristic current decrease 
with increasing distance from the coupling disap- 
peared. 

Table gives the corrosion rate calculated from 
peak values taken from Figure 10. interesting 
note that Thornhill and found practically 
the same current distribution scratch line 
iron surface wetted with sodium bicarbonate soly- 
tion. The electrochemical mechanism which these 
authors could make conceivable this specific current 
distribution also can applied the subject under 
discussion. 

can assumed thick layer corrosion 
ucts always will contain scratches the form 
cracks and pores. 

The presence pores corrosion layers leads 
the formation numerous anodic points, irregularly 
scattered the metal surface. Hence there will 


TABLE 


Local Currents Insulating Couplings 


Coupling Value 


APPLIED EMF VOLT 


123 
159 13 
300 10.5 


Length of |Anodic Peak 
102 


Equivalent 
Anodic Peak Corrosion 
Value Rate, Inche 
NO. MA/cm?. 102 per Year Specimens 


Lead cable 
Steel pipe 
Ce ntrifugal 
castiron pipt 
Steel pipe 


Note: Diameter and surface of anodic cylinder kept constant. 


Insulating Flange for 
Steel Pipe 
Table 


Insulating Socket for 
Lead Cable 
Table 


— 


Figure 10—Local currents near insulating couplings anodic pipe cable sections. 


Insulating Coupling for 
High Pressure Gas Pipe 
Table 


Insulating Socket for 
Centrifugally Pipe 
Table 
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out flow local between these anodic and 
adjacent cathodic spots. The pores apparently are 
and the the reason for characteristic irregularities and fre- 
lines. quent alternations the current. the other hand, 
practically scale formed the cathodic pipe 
urements section, where, therefore, fluctuations are slight. 


detected only protective covering was applied, 
making evident the presence pores the layer. 

Fluctuations between positive and negative be- 
come smaller and finally disappear when increas- 
ing polarizing emf applied the specimen. 
compensate overcompensate for local currents 
for instance, the superimposed electrical field 


uch more 
ap- 
between 
decrease 
disap- 


from possible understand why anodic peak values for 

tic after application only small emf 

(for example 0.22 1.0 volt) shown Table 


measurements are smaller than peak value 


the same specimen without applied emf. 


these 
current 


ect under Summary 


Resistance measurements were carried out 
insulating couplings immersed for about 
tap water and under constant polarizing 


ion 


leads These couplings, designed for use under- 
lead cables and pipe lines differed greatly 
will 


Results resistivity measurements permit 
between couplings retaining high re- 
over long period and those showing 
drop resistance. 

Coupling resistance the magnitude 
will high enough reduce stray current 
satisfactorily most underground structures. 


Specimens 


Lead cable 

joint soil can reduced increasing the length 

Steel pipe 7 


coupling. 
After limiting value reached further in- 


joint length has little influence stray 


density. 
Local currents can measured unprotected 


ling for 
Pipe 


approval the discussions will published. 


the membership. 
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Texas. The discussions will submitted the review committee, and after review and 


The expression opinions about the addition information that contained 
technical articles will advance the interests NACE and make Corrosion more valuable 
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anodic pipe cable sections. Their density, especially 
lead, can fairly large. 

couplings medium size connection with re- 
enforced insulating covering considerable length 
protect pipe sections adjacent the joint. 

Application insulating couplings connec- 
tion with surface insulation method distinguished 
efficiency and simplicity. 

10. This procedure (9) can recommended 
subdue stray current corrosion and applied 
addition cathodic protection. 
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Corrosion Problems Fluid Catalytic 
Cracking and Fractionating 


NATHAN SCHOFER 


ther 
THE LAKE CHARLES, sent the Catalytic cart 
Louisiana, refinery the Cities tion Unit. Gases are removed from 
Service Refining Corporation there compressed Rea 
are three large fluid catalytic crack- our compressors and 
ing plants operating crack high also sent the Catalytic 
boiling gas oils into low boiling hy- tionation Unit. fere 
drocarbons the gasoline range. When the Cities Service 
The gas and gasoline from the crack- were being designed, alloy steels 
ing units are sent fractionation were very critical 
unit where they are separated into cause little about what 
the desired streams. expect from corrosion 
explain the corrosion problems, lytic cracking, was assumed the and 
it will be necessary to describe these attack would be similar to that ex- | 
units, limiting the description perienced thermal cracking, 
those parts the plants which have which severe corrosion found 
caused, were expected cause, the 650° 850° range. 
trouble from corrosion. The cracking units built for other COM 
units will covered first, omit- were thoroughly lined with 
ting, however, any discussion less steel. However, the interest 
straight erosive conserving critical material vap 
was decided omit the lining and 
NATHAN SCHOFER 
Now with Ebasco Services, New York, low sulfur content. was 
shown Figure hot catalyst Lake believed the corrosion rate would 
from the regenerator mixed with hot from Johns Hopkins University. Employed sufficiently low installation 
gas oil passes through two 25-inch gas utility industry for years mainte- could delayed until 
-D. feed lines into the reactor. (This Kellogg petroleum refinery de- alloy steels became more generally per 
flows like fluid.) This mixture South Central Experience date has 
distributed uniformly cated the judgment the foll 
through the reactor grids—ribbed cast iron sec- ers. With certain exceptions, attack from sulfur 
tions, perforated with 3-inch holes. Decomposition the hydrocarbon has been negligible. Processing 
the gas oil takes place temperature percent the total charge high sulfur 
950° with the formation light material oils for nearly one year has caused great 
also cycle oils. The cracked oil vapors, carrying 
small amount solids, pass upward through set 
has been necessary replace the feed lines 
4 y ». c Jas rosion 
Catalyst continuously withdrawn from the bottom The reactor and the lin 
the reactor for regeneration. line were not attacked, primarily because they 
Oil vapors from the reactor enter the bottom came coated with carbon formed the cracking 
the fractionator tower and are quenched. The higher operation. During recent inspection, the reactor 
boiling fractions are removed through intermediate one unit was found completely devoid the 
into stripper towers. Material the gaso- bon its walls. Examination revealed considerable 
line boiling range and lighter pass overhead, con- the lower section, much for 
the elve Upon investigation, was found that unusually high 
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Figure 


thermocouple. Turbulence prevented the protective 


carbon coating from forming. 


Reactor Grids Are Attacked 


During the first two years operation, the reactor 
grids, which were made Mehanite cast iron, suf- 
fered peculiar type attack the upstream im- 
pingement side. thin skin iron opened like 
petals flower. Inside the crater thus formed was 
mound carbonaceous material, possibly de- 
posit carbon from the hydrocarbon vapors. These 
formations were much inches diameter 
and occurred random. 

The idea was advanced that soft spots the cast- 
ings were eroded the catalyst and that oil and 
catalyst got under the skin, eventually exploding and 
ripping it. The manufacturer suggested the attack 
was due localized corrosive condition, accentu- 
ated stray electric currents potential differences 
created the metal catalyst and hydrocarbon 
vapor reactions. 

For some reason other, this trouble has ceased. 
However, replacements broken sections now are 
being made with carbon steel instead cast iron— 
primarily because repairs can more easily made. 

Corrosion experience the towers has been very 
satisfactory. After year’s operation with the 
percent sour crude the refinery feed, thin scale 
averaging .05 inch was found the tower walls 
the lower section. The analysis this scale was 
follows: 


Lack corrosion the tower top, tower overhead 
lines, condensers, reflux drum, compressors and 
pumps was surprising because was known there 
Was large amount present the stream. 
However, was found that water withdrawn from 
the reflux drum varied from 8.0 8.5. Further 


revealed that ammonia was responsible 


alkalinity the water. This ammonia apparently 
tormed the cracking reaction from nitrogen com- 


Pounds the oil charge. More recently traces 


HCN (CN), have been found this overhead 


product. 


This alkalinity caused some concern its effect 
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the Admiralty tubes the overhead condensers. 
Most authorities believe that the pH, due am- 
monia, should not exced 7.2 the Admiralty metal 
would suffer stress corrosion. Although the life 
these tubes has not been satisfactory, the attack has 
been the water side. There evidence am- 
monia attack. (Based this experience, Cities Serv- 
ice has not hesitated maintain with ammonia 
8.0 other units the refinery, where 

Very recently Humble Oil Refining Co. has 
reported results laboratory investigation this 
phenomenon. This showed that inhibitor 
ammonia attack brass. Cities Service experience 
confirms this effect. 

Unexpected corrosion manifested itself the 
boiler system these units. considerable amount 
heat must dissipated from these cracking opera- 
tions. This heat reclaimed generating steam 
250 psi vertical heat exchangers, the hot catalyst 
oil going through the tubes. Steam condensate 
used for feedwater. 


Condensate Corrosive 


Contrary majority opinion this condensate 
quite corrosive. contains nearly ppm ppm 
CO, and has between 6.2 and 6.5. Calculations 
indicate metal loss 1500 pounds per year from 
one system alone. This metal loss not uniform and 
has resulted the loss several large heat ex- 
changers. The attack was concentrated within the 
top inches and the bottom inches the tubes. 
The deposit the upper section included percent 
indicating that CO, was largely responsi- 
ble for the corrosion. 

Equipment being installed treat this conden- 
sate. Sodium sulfite will added remove the oxy- 
gen and some form caustic will added main- 
tain alkalinity sufficiently high prevent the iron 
from going into solution. 

Each cracking unit has blowdown drum. Waste 
material enters the bottom and quenched warm 
cooling water, entering the top from the con- 
densers. Failure these drums occurred hot salt 
water corrosion.Cold water now being used 
minimize the attack. Replacement drums were inter- 
nally coated with five-coat paint application. 
inspections have been made these installations, 
but the results internal painting will watched 
with great interest. 


Catalytic Fractionation Unit 


Gas and gasoline from the cracking plants are sent 
the Catalytic Fractionation Unit for separation. 
Description this unit also will limited those 
parts which have given trouble. (Figure 2). 

Gas and liquid from the Catalytic Cracking Units 
are recontacted, and pass through the high pressure 
gas condensers (C-23) into the feed flash drum (F-8). 
Vapor from this drum enters the base the absorber 
passing upward counter-current stream lean 
oil, which strips out nearly all propanes and heavier 
constituents from this vapor. 

The rich oil picked pump J-1 and pumped 
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through six exchangers (C-4), exchanging heat with 
lean oil, through furnace B-1 and into the lean oil 
still (E-2), where the absorbed hydrocarbons are 
separated from the lean oil. The later pumped 
back through exchangers and coolers into the top 
the absorber complete the cycle. Liquid from the 
feed flash drum (F-8) charged the top the 
lean oil still, strip out the lighter constituents. 

The lean oil still overhead partially condensed 
condensers (C-5), collecting reflux drum (F-1). 
Part the liquid refluxed and the balance charged 
the splitter tower (E-3). Gas from the reflux drum 
(F-1) also charged the splitter. 

The overhead from this tower condensed con- 
densers (C-9) collecting the reflux drum (F-2). 
Part this liquid refluxed and the balance charged 
the depropanizer tower. The depropanizer over- 
head containing propanes and lighter (including 
considerable amount H,S) condensed con- 
densers (C-15), collecting reflux drum (F-4). 

Until February, 1947, corrosion experience this 
unit had been satisfactory. Cooling water attack pre- 
sented the only problem. Although there was con- 
siderable amount hydrogen sulfide the streams, 
there was also sufficient ammonia keep the aqueous 
phase alkaline. (Ammonia much more soluble 
water than hydrogen sulfide.) Some difficulty was 
experienced with the percent chrome seat rings 
and dise the depropanizer condenser block valves 
due attack. was found necessary replace 
them with type 316 S.S. 

There was considerable corrosion the steam side 
reboilers. The steam condensate, which passes 


through the tubes, corrodes the tube ends severely. 
Apparently turbulence existing the ends materially 
increases the rate attack. 


Sour Crudes Bring Troubles 

With the advent sour crude 
troubles began. Considerable corrosion product, 
sisting iron oxide and sulfur compounds iron, 
was found water drawn from the absorber. Top 
trays this tower became plugged with material 
recently identified largely The simple 
expedient adding small quantity water the 
lean oil the top the tower, dissolving this de- 
posit, averted shutdown. 

September, 1947, one tube the rich oil heater 
ruptured, necessitating shutdown this furnace. 
The tube layout shown Figure The flow 
downward through the convection section four 
parallel paths, through two parallel paths the 
section, then four parallel paths the radiant 
tion. The actual failure occurred one the bottom 
convection tubes, called the shield tube. Figure 
shows section through this tube disclosing that 
nearly all the attack took place the top half 
the tube. Calipering disclosed the corrosion was mote 
severe the middle than the ends. fact, the 
headers and return bends were excellent 

The corrosion rate shown Figure will 
noted the rate maximum the shield section. 

This pattern and degree attack was 
expected. The temperature the oil the tubes 
showing the most corrosion was about 500° The 


logical explanation that vaporization took 
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resulting localized overheating the top the 
tubes. the higher temperature, sulfur compounds 
attacked the steel more vigorously. About percent 
the tubes were replaced, using 4%-6% chrome 
steel. 

October, 1947, the final exchanger the rich- 
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oil lean oil series (C-04) failed the rich oil side. 
The corrosion rate approximated that the first 
tubes the furnace. The lean oil side, although 
higher temperature, was attacked minor degree. 
None the other exchangers showed any metal loss. 

would appear that corrosion negligible below 
450° F., but becomes considerable above this tem- 
perature. Possibly decomposition ammonia salts 
occurs releasing corrosive sulfur compounds. 

This exchanger was rebuilt with chrome steel 
tubes. 

December, 1947, the entire unit was shut down 
for general “turnaround.” All process vessels, lines, 
pumps and furnaces were inspected and found gen- 
erally satisfactory except indicated below. 


Locations Corrosive Attack 

The lean oil still furnace tubes showed general 
attack. Because they would have lost more than the 
permissible corrosion allowance before the next 
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scheduled turnaround, carbon steel tubes 
were replaced with low chrome tubes. 

Inspection the splitter reflux drum disclosed 
series cracks and blisters two the four rings, 
blisters the other two rings, the two heads and 
the water drawoff boot. All the cracks and blisters 
occurred within the liquid level. 

Figure shows typical crack. 

Figure shows section through this crack. will 
noted the plate appears laminated about the 
center. 

Figure shows the laminations free for- 
eign matter, fact, quite bright. 

Figure photomicrograph taken the crack. 
The structure the steel normal. will noted 
the cracks are both transcrystalline and intercrystal- 
line. 

was difficult determine what occurred what 
do. was agreed the two cracked rings had 
replaced, but there was uncertainty about the 
other rings and the heads. decision was reached 
take trepans from various parts the drum. 

Figure shows four the trepans. The left one 
was not laminated, the next one was laminated but 
not blistered, the third one was half blistered and the 
extreme right one was taken through blister. Note 
that these laminations are close the inner surface 
the vessel. 

Other sections taken showed that laminations were 
not necessarily continuous. Figure shows section 
bent with steam hammer. Note the length this 
lamination. 

Figure shows units affected blistering: Five 
the twelve splitter condenser shells and one 
the three depropanizer shells, addition the splitter 
drum. Blisters were apparent all around the inner 
cumference and along the entire length the shells. 
There were evident also several serious cracks. 

Figures 13A, 13B and 13C show parts two 
the four cast steel pumps taking suction from the 
splitter reflux drum, with cracks about deep 
the thickened parts the castings. 


Decision Reached Cause 


Various theories were offered causes the 
blisters, but all held water like sieve. Finally 
tain information was found the literature, which 
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tubes 


pounded from steel plates, rim welded, rolled 
2000° and pickled sulfuric acid. The blisters 
are from trapped hydrogen. (An excellent explana- 


‘losed a 


tion this phenomenon may this 
reference.) 
The picture now becomes clear and the explana- 
tion logical. Nascent hydrogen evidently penetrated 
void the steel, formed molecular hydrogen 
and then built sufficient pressure blister and 
actually rupture the steel. 
Figure shows occlusions present the steel. 
Samples steel from the blistered rings were sent 
Figure 13C physical, chemical and metallurgical examination. 
This laboratory concluded: 
Chemical analysis revealed the plates were made 
what from SAE 1020 grade steel. 
had 
the 
eached 
eft one Figure 
but 
ind the 
this 
one 
shells. 
the 
deep 
Figure 
provide logical explanation the whole 
phenomenon. 
Figure view plate cut from the depro- 
shell. Note the blisters and the cracks. Com- 
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pare this with Figure The latter disc com- 
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The physical properties were typical for steel 
this grade. 


Metallographic examination revealed the steel was 
dirty and had carbon segregated the core. 


history the plant reviewed, certain facts 
become evident. This refinery was built during the 
war. Design and manufacturing standards were 
lowered. A-7 quality steel was used the drum rings. 
The steel came from ingots evidently cropped close 
the top, leaving considerable amount foreign 
matter the billets. 

But this explanation failed account for the phe- 
nomenon since the corrosive conditions were very 
mild. would logically appear that the more corro- 
sive the environment, the more nascent hydrogen 
wouid freed cause trouble. 

Here again, study the literature paid dividends. 
Investigators* have proved that traces certain ele- 
ments compounds can accelerate retard hydro- 


gen absorption. Although the reports concern studies 


aqueous electrolyte, conceivable the same 
phenomenon occurred. 


Cyanide Formation Investigated 


Figure shows the curves produced these in- 
vestigators. Note that one compound listed HCN. 
This was known present the system 
which this article based. 

The question now arises: What causes the cyanide 
formation and why was there trouble previously 
laboratory study, made connection with another 
problem, disclosed that cyanides were produced only 
when regenerated natural catalyst was used. Appar- 
ently feedstock not important. 

During the war and for short time thereafter 
only synthetic catalyst was charged. June, 1946, 
the use natural catalyst one cracking unit was 
begun. This latter unit consistently produced HCN, 
the order 0.0002 percent 0.0006 percent. Pro- 
cessing high sulfur crude started eight months 
later. There certainly appears connection be- 
tween the blistering the steel and the environment. 

Within the last few weks, external blistering 
6-inch line was discovered just after was painted. 
then was found internally blistered and 
cracked. The material handled was liquid from the 
splitter drum. Presumably the inspection department 
had inspected this line externally December, 1947, 
and found good shape. This would place 
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the time for development the outside blisters 
two three months. 

Among the unanswered questions this: All blis. 
tering took place the liquid phase, but the quantity 
water present would the order 0.05 percent 
0.10 percent. Can this type corrosion take place 
the substantial absence water? possible 
for H,S dissolved hydrocarbons attack 
sufficiently release hydrogen? 

effort locate internal blisters external 
inspections, experiments with the Audigage 
been underway. This instrument, working 
the supersonic resonance principle, which measures 
unknown wall thickness from one side deter- 
mining the fundamental natural frequency vibra- 
tion the thickness direction. was found this in- 
strument picked laminations, the readings 
obtained showed the thickness between the face 
the metal and the lamination. 

Using the blistered pipe referred above, 
blisters were picked up. Laminations not visible from 
the outside also were found. find some 
revealed was necessary etch the specimen. 

Upon the assumption that new steel would not give 
reading the Audigage identical with that re- 
corded when laminations were encountered about one 
hundred points new pipe were checked. 
were indicated the readings the Al- 
though this experience has not been accepted yet 
complete proof the value the method testing 
outlined, results were sufficiently encouraging 
cause decision pursue the investigation more 
thoroughly. 

conclusion should pointed out: 


Corrosion not major problem the fluid 
catalytic cracking unit. 


Corrosion the fractionating system not se- 
rious except for hydrogen blistering. 


Cities Service concerned about hydrogen blis- 
tering and working it. 


The problem hydrogen blistering certainly 
one which merits further study NACE. 
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Erosion—Corrosion Metals and 


URING RECENT years the trend modern 
plant processes the direction more 
corrosive conditions. keep pace with this 
trend, emphasis constantly being applied 
factors influencing the service life chemical equip- 
ment. one the important and 
widely encountered factors because often results 
unexpected and rapid deterioration chemical and 
other equipment. 

name implies, erosion-corrosion the de- 
caused the combined effect corrosion 
and the wear tendency produced relative move- 
ment the corrosive and the metal surface. 

The rate corrosion can accelerated greatly 
when mechanical abrasive conditions are present, 
such liquids moving substantial velocities, solids 
suspension (slurries), marked turbulence, and im- 
Examples equipment that may sub- 
jected erosion-corrosion are pumps, valves, cen- 
trifugals, measuring devices (such orifice), agi- 
tators, lines (particularly elbows and tees), and 
heat exchanger tubes. The corro- 
sion effects known “cavitation” 
and impingement attack are ex- 
amples erosion-corrosion Figure 
shows high-alloy stainless steel 
pump impeller after several weeks’ 
service corrosive slurry. This 
excellent example the de- 
structive effect this form 
corrosion. 

The mechanism the failure 
metals and alloys because ero- 
can described 
briefly follows: Most metals and 
alloys depend the development 
protective film surface for 
their resistance corrosion. This 
protective surface may consist 
oxide film, corrosion product 
such lead sulfate which forms 


Unfortunately, the usual and common static cor- 
rosion test does not include the effect erosion 
high velocity. Consequently, equipment often fails 
within short time, although static corrosion tests 
indicate very long life. For example, coupon tests 
hard lead hot dilute sulfuric acid show practically 
corrosion, but throttled hard lead valves failed 
less than one week. This same solution also seri- 
ously corroded within several weeks lead lines 
points where slight bends existed. additional 
example, static tests, and even tests wherein the 
specimens were propellers high speed mixers, 
showed practically attack 18-8SMo stainless 
steel slurry consisting waste sulfuric acid and 
ferrous sulfate. However, the 
centrifugals, built separate the solids from the 
acids, deteriorated actual service the rate 
approximately 5000 mils inches) per year.* This 
experience clearly demonstrates the need for test 
equipment that simulates actual operating conditions. 


*For a discussion of corrosion rate expressions see references 1 
and 2 at the end of this paper. 
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lead sulfuric acid service, 
adsorbed film gas, other type 
protection. However, these pro- 
tective surfaces are often removed 
when mechanical wearing ac- 
tion present, thus continually 
exposing “fresh” metal. result 
the material deteriorates the 
original rapid rate. 
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Figure 3—Exploded view non-metallic housing for erosion-corrosion 
test. 


Equipment 


Plant problems such those mentioned above 
were solved primarily through the use erosion- 
corrosion test equipment similar that shown 
Figure The equipment* shown consists 
tank, neoprene hoses, 
Chlorimet pump, nonmetallic housing for the 
erosion-corrosion specimen, and auxiliary equipment. 
The auxiliary equipment includes heaters, tempera- 
ture control and recording devices, constant liquid 
level apparatus for the tank, and motor and shaft 
arrangement for driving the disk specimen with 
minimum liquid loss and vibration. 

The pump recirculates the corrosive liquid slurry 
from the tank, through neoprene hoses into the hous- 


* Commercial units are available from The Krouse Testing Machine 
Company, Columbus, Ohio. 


ASSOCIATION CORROSION ENGINEERS 


ing. The corrosive then forced across the face 
the specimen. Figure exploded view the 
housing, showing the nonmetallic flange, replaceable 
wear plate, the disk test specimen and the 
housing. The disk sample threaded the end 
nonmetallic shaft. Possible leakage the 
the housing eliminated substantially employ- 
ing neoprene gaskets the flange and carbon seal 
arrangement the shaft. When the housing bolted 
securely, shown Figure small and adjustable 
clearance exists between the disk specimen and the 
wear plate through which the liquid forced high 
velocity. Test specimens also were immersed the 
solution slurry suspending them glass hold- 
ers the glass-lined tank for the duration the 
test period. These specimens are subjected mild 
swirling and turbulent motion. Solids are kept 
suspension means agitator when slurries 
are used. 


For comparative purposes, arrangement was 
devised whereby completely stagnant tests can 
included. large Erlenmeyer flask containing 400 
the corrosive submerged partially the tank 
maintain constant temperature. Movement the 
flask prevented rigid wire supports. Thus, 
accurate comparison between stagnant, turbulent and 
highly erosive conditions possible. Test duration 
all cases between and hours 


Test specimens for typical run usually consists 
disk specimen and three test coupons. Two these 
coupons are subjected the turbulent conditions 
the tank and the third suspended the 
meyer flask for the stagnant test. The disk specimen 
approximately four inches diameter and 5/16- 
inch thick, and the other specimens are typica! small 
test coupons normally used corrosion testing. All 
specimens are prepared for test polishing with 
120 emery cloth, measuring, washing, degreasing 
acetone and weighing. 

The housing unit over the tank Figure and 
also shown Figure can replaced pressure- 
tight chamber consisting two compartments. The 
pump builds pressure one compartment. Ori- 
fices the baffle cause impingement fluid speci- 
mens held position the other chamber. This 
arrangement has been constructed but data for pub- 
lication are not available present. planned 
correlate results from this set-up with results from 
the disk specimens. 


High Velocity Tests 


The problem stated above, which 18-8SMo solid- 
bowl centrifugals were rapidly corroded sulfuric 
acid-ferrous sulfate slurry 100° after standard 
corrosion testing had indicated satisfactory service 
life, was solved utilizing the erosion-corrosion test 
equipment described this paper. Tests conducted 
with the erosion-corrosion equipment showed corro- 
sion rates the same magnitude those obtained 
actual practice. Figure illustrates the results ob- 
tained. The curve marked “no copper” results from 
tests the waste sulfuric acid-ferrous sulfate 
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Figure 1—Stainless alloy pump impeller destroyed erosion-corrosion. 
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Figure effect copper sulfuric acid slurry erosion- 
corrosion 18-8SMo stainless steel. 


used plant operation. Static tests indicated negligi- 
ble corrosion temperatures high 140° Fur- 
ther testing with the erosion apparatus 
showed that small additions copper, copper 
salt, the slurry would reduce the rate deteriora- 
tion low value. Maintenance the centrifugal 
was reduced normal amount applying the 
results this study actual practice. Incidentally, 
the first erosion-corrosion unit was built connec- 
tion with this problem. The apparatus covered 
patent assigned the Pont Company. 


Steel 


series tests were conducted show the effect 
varying the distilled water the erosion- 
corrosion rate mild steel. The results these tests 
are depicted Figure where the erosion-corrosion 
rates for the disk specimen are compared the cou- 
pons (solution turbulent tests) hung the glass- 
lined tank. these tests sulfuric acid sodium 
hydroxide additions were made obtain the desired 
and all cases temperature 50°C was 
maintained. 

Relatively low erosion-corrosion rates were ob- 
tained distilled water with 6.0. However, 
the solution became increasingly acidic, the ero- 
sion-corrosion rate increased rapidly. Likewise, the 
rate attack also increased the increased from 
6.0 8.0. negligible corrosion rate was obtained 
ata 10.0. should noted that the solution 
test coupons the tank were attacked quite uniformly 
over the entire range although the highest corrosion 
rates corresponded thé lowest rates obtained the 
erosion-corrosion specimens and vice-versa. Duplicate 
tests were conducted the high and low points the 
curve verify the original data. These data show the 
practical value this type erosion-corrosion test. The 
speciniens the tank showed relatively low rates 
3.5 but the disk was attacked rate approxi- 
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mately 500 mils per year. known that steel 
cast iron pump used handle sulfuric acid with 
3.5 would fail very rapidly. 

The surfaces the erosion-corrosion specimens 
tun values 6.0 and 10.0 showed products 
corrosion, The corrosion products obtained the 
erosion-corrosion (disk) specimen below 
6.0 were black color, scaly and adhered tightly 
the surface. However, numerous cracks the scale 
were evident and might expected, higher rate 
attack was noticeable points corresponding 
these breaks the scale. This corrosion product 
conforms with the visual description Forrest, Roe- 
theli and for who verified their work 
x-ray studies. The scaly appearance resulted from 
close packing the surface the disk. Microscopic 
examination showed that actually was granu- 
lar nature. the the solution was increased 
above 6.0, red gelatinous precipitate, ferric hydrox- 
ide, began form increasing amounts over the 
black corrosion product. all cases high veloci- 
ties, and under normal aeration, ferric oxide formed 
adjacent the metal surface preference ferric 
hydroxide. 

values less than 8.0 the tank specimens, 
which were subjected the turbulent motion the 
tank, showed the black, ferric oxide corrosion product 
adjacent the surface and areas ferric hydroxide 
were scattered over the ferric oxide. contrast 
the erosion-corrosion disk specimen, the ferric oxide 
corrosion product was loosely granular and the tank 
samples showed evidence the concentrated at- 
tack evident the breaks the scale the disk 
specimens. values greater than 8.0, only cer- 
tain areas were corroded and the corrosion product 
all cases was ferric hydroxide. The remaining areas 
retained their metallic luster. 

addition the tests described above, numerous 
test runs were conducted show the effect aera- 
tion the erosion-corrosion rate mild steel. This 
was accomplished injecting air nitrogen into the 
solution controlled rates through glass tube 
which was positioned its outlet was just above 
the outlet the tank. These tests were also con- 
ducted and the data are given Table 
this table the results obtained with atmospheric 
aeration 3.5 are compared values ob- 
tained injecting air rates and liters per 
minute and nitrogen liters per minute. 

the corrosion rate 3.5. The black, ferric 
oxide precipitate obtained the previous tests was 
changed the red, gelatinous ferric hydroxide,.and 


TABLE 


Effect Aeration Erosion-Corrosion Mild Steel 
Water Solutions Varying pH. Temperature 50° 


| Corrosion Rate 


pH Type of ‘‘Aeration”’ Mils per Year 

3.5 | Atmospheric (no intentional aeration).............. 665 
3.5 | Air inserted at 2 liters/min..................-4:- | 420 
3.5 | Air inserted at 10 liters/min..............-.....45. 345 
3.5 | Nitrogen inserted at 2 liters/min............ a 275 

6.0 Air inserted 125 


} 
ob- 
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the amount and thickness this corrosion product 
increased with increase the amount aeration. 
These results indicate that ferric hydroxide does af- 
ford better protection corrosion water than 
does the ferric oxide film even high velocities. The 
introduction nitrogen into this solution further re- 
duced the rate attack below that obtained with 
high degree aeration. very thin, flaky easily re- 
moved film was formed the metal surface. 

increased erosion-corrosion rate. The metal surface 
the specimen was covered with ferric hydroxide 
contrast the bright appearance noticeable with 
atmospheric aeration. 

These data show that aeration can increase, well 
decrease, the erosion-corrosion rate mild steel 
water with varying pH, depending the many 
variables involved. 

few tests have been made Stainless 
Chlorimet and “passivated” 18-8S, but insufficient 
data are available present permit drawing con- 
clusions. 


Cupro-Nickel 


Cupro-nickel alloys long have been used alloys 
resistant corrosion sea water. However, with 
the advent increased velocity conditions ship 
condenser tubes, problems involving severe condi- 
ditions erosion-corrosion became increasingly im- 
portant. was observed recently that the addition 
small percentages iron this alloy greatly in- 
creased its resistance sea water. Tracy and Hun- 
showed that increase 0.50% iron 
doubled the corrosion resistance the alloy. Sub- 
stantiating results were also obtained under low ve- 
locities 

Numerous tests were conducted two, percent 
cupro-nickel alloys using the present erosion-corro- 
sion apparatus. Experimental heats were made 
induction furnace the two compositions; one ana- 
lyzing 69.8% Cu, 29.95% and 0.12% and the 
other 70.10% Cu, 29.24% and 0.59% Fe. Inciden- 
tally, the 0.12% iron the first heat was not inten- 
tionally added and did not seem affect the results 
any appreciable extent. The synthetic sea water 
used was prepared according May, Gordon and 
Samples for stagnant and tank tests were 
prepared from the cupro-nickel plates forged make 
disk specimens. All tests were conducted 50° 


Table shows the results obtained from this series 


TABLE 


Erosion-Corrosion of 30% Cupro-Nickel With and Without Iron 
Additions Synthetic Sea Water. 8.2 50° 


CORROSION RATE MILS/YR. 


Tank ‘Samples 


Iron Percent | Disk No. 1 No. 2 | Test 
Sees | 9 5 | 5 2 
| 
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between runs the same material, average values 
for each alloy give valuable results. For instance, 
erosion-corrosion tests the iron-free 
averaged mils penetration per year, while the 
0.59% iron samples averaged only mils 
tion per year. This indicates that approximate 
addition 0.50% increases the resistance about three 
times under the high velocity conditions. 

Results for the tank tests averaged mils per 
year and mils per year for the iron-free and 
containing cupro-nickel alloys, respectively. This 
does not quite show the same ratio attack ob- 
tained the other but close 
check. The average corrosion rate for the stagnant 
test specimens was approximately one mil per year 
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Figure 5—Effect distilled water erosion-corrosion SAE 1020 
carbon 
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Figure 6—Effect concentration sulfuric acid erosion-corrosion 
hard lead 95° 
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for both the iron-free and iron-containing alloys. This 
shows equal resistance for tests under stagnant con- 
instance, ditions, which widely different from the high-ve- 
locity conditions, This again shows the practical 
vhile the this type erosion-corrosion tests that 
the results often can correlated with actual ex- 
roximate perience. 


Lead 
investigation the effect erosion-corrosion 


out three 


mils per lead was prompted the extremely rapid and 
unexpected failure large lead lines and valves, be- 
This cause erosion-corrosion, plant handling dilute 
ob- sulfuric acid solutions. Figure shows the effect 
Close concentration the erosion-corrosion rate hard 
stagnant percent antimony) lead dilute sulfuric acid 
Der year 95° addition, Figure shows the effect tem- 


percent sulfuric acid. Lead shows appreciable rate 
attack slight gain weight when tested 
sulfuric acid under stagnant conditions. From the 
results obtained will noted that greatly in- 
creased corrosion rate can expected under high 
velocity conditions. Tap water containing organic 
wetting agent was extremely destructive lead 
erosion-corrosion test 95°C. 

Additional tests were conducted determine the 
galvanic effect lead other less noble alloys 
under conditions various tem- 
peratures sulfuric acid. well known fact 
that lead exhibits much more noble position the 
galvanic series when sulfuric acid solutions than 
other corrosive media. Therefore, 18-8SMo 
disk was tested percent sulfuric acid various 
temperatures. one group tests the stainless steel 
disk was direct contact with lead disk and 
another, the stainless disk was tested the regular 
manner. The results are depicted Figure The 
lead increases the corrosion rate 18-8SMo tre- 
mendously with the galvanic effect increasing with 
increase temperature. 


Conclusions 

The erosion-corrosion tests described herein often 
yield results which correlate well with actual plant 
services. This type test considerably more reli- 
able than ordinary conventional test methods for 
predicting performance actual equipment. The rate 
attack under high-velocity conditions often 
much than under relatively static conditions. 
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Figure 8—Effect contact with lead the erosion-corrosion 
18-8SMo per cent sulfuric acid. 
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Figure 7a—Anchor rods from Niland, Cal., 
buried for years. From left right, ma- 
terials samples are: Wrought iron. Full 
bushelled refined wrought iron. Common 
wrought iron. Copper-bearing Armco 
iron, Monel metal. Everdur. Mild steel, 
hot dip galvanized, Mild steel, lead coated. 
10. Mild steel, fabric coal tar impregnated, 11. 
Mild steel, Hermastic coated. 12, Mild steel, 
Bitumastic coated. 13. Mild steel, 
coated. 14. Mild steel, 4-ply fabric impregnated 
with sulphur. 15. Mild steel, Evanstite coated. 
16, Mild steel. 17. Copperweld. 


Figure rods from Niland, 

buried years, From left right: 

Stainless steel Stainless steel Anchor 

rods from New Orleans, La., buried years, 

months. From left right: Stainless steel 
Copperweld. Everdur. 


Figure rods from Elizabeth, J., 
buried years, months. From left right: 
Stainless steel 8-21 Stainless steel 18-8 


Corrosion Telephone 
Outside Plant 


ROBLEMS RESULTING from corrosion the telephone outside 
plant are many and varied. this article attempt will made 
give broad overall picture these problems and the manner 
which they are met and solved the telephone plant engineer. Gen- 
erally speaking, all hardware and outside plant material used the 
telephone industry engineered for long time service. many cases 
useful life these materials extends well over the engineered expect- 
ancy. But some exceptional environments which these perdictions 
are not fulfilled costly replacements are necessitated. 

Selection proper construction materials usually governed 
number factors, which adequate corrosion resistance reasonable 
cost considerable importance. fair criterion satisfactory cor- 
rosion resistance usually obtained from past experience with similar 
types equipment comparable environments. Generous use made 
experience others with similar materials and related studies 
corrosion phenomena. business all-embracing, territorially speak- 
ing, the telephone industry this country, obvious that engi- 
neering all the plant for the worst possible conditions would pro- 
hibitively costly, while under-engineering definitely shortsighted 
from economic viewpoint. is, therefore, the job the outside plant 
engineer weigh all facts his disposal and arrive nearly 
satisfactory solution possible. 

Unquestionably the largest bulk telephone outside plant material 
consists hot dip galvanized iron and steel. Zinc generally regarded 
one the more corrodible metals. readily becomes coated 
film corrosion products, the nature and rate formation which 
will depend largely the environment. Under conditions high humid- 
ity and atmospheric pollution, corrosion reactions zinc become com- 
plex and electrochemical character. 

Corrosion products formed zinc urban semi-industrial atmos- 
were found deliquescent percent relative humidity. 
well known that such deliquescent films accelerate corrosion pro- 
viding moist, conducting medium the metal surface. this 
lar location zinc was observed corrode nearly twelve times rapidly 


% A Paper presented at the April 5-8, 1948, National Association of Corrosion Engineers 
Conference in St. Louis, Mo. 
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Figure various hot dip galvanized coatings and iron 
two typical industrial locations. 


winter summer. urban, rural and marine 
atmospheres non-industrial character, large 
percentage zinc corrosion product may removed 
rain. The residual film remaining becomes basic 
character and exerts retarding influence fur- 
ther progress corrosion. highly industrialized 
areas with polluted atmospheres, this basic film may 
not exist, which may explain the more rapid attack 
experienced such environment.? 

great deal practical information available 
concerning the weatherability zinc coatings 
various atmospheres. The American Society for Test- 
ing Materials this field has contributed perhaps 
more than any other single agency the collective 
knowledge the corrosion resistance galvanized 
hardware. Figure for example, illustrates the pro- 
gressive development rust iron and steel having 
various thicknesses zinc two typical highly in- 
dustrial has been stated* that durability 
zinc coatings the time required for its complete 
disappearance and the actual effectiveness the 
coating usually exceeds durability two three 
years. this criterion valid then the effectiveness 
the galvanized coatings these two exposure sites 
should vary between about and years Altoona, 
and and years Pittsburgh (depending the 
thickness coatings). 

The work done with pole line hardware 
Couy the Pittsburgh area indicates similar life ex- 
pectancies for zinc arrives figures 
years for about 1.0 oz. coatings, years 
for 1.25 oz. and years for 2.0 coatings. 

general, experiences the telephone industry 
fair agreement with these findings. Galvanized 
coatings have rendered satisfactory service life the 


Figure 2—Rings used support aerial lead cables service relatively 
short time highly industrialized location. The galvanized coating, 
which was the 1.0 oz. class, has disappeared completely. 
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majority cases. There are, however, industrial 
areas where galvanized pole-line hardware and other 
outside plant material corrode far greater rate 
than one would predict from these data. Figure 
for example, shows some cable rings which had 
weathered relatively short time highly indus- 
trialized area. The zinc coating, which was the 1.0 
oz. class, has completely disappeared and the iron 
has rusted the point breaking. 

Galvanized wire used for lashing aerial lead cables 
having better than 2.0 oz. coating failed completely 
little more than two years requiring frequent 
replacements considerable expense. Figure shows 
the effect this extremely severe wire 
the left typical example unexposed gal- 
vanized lashing wire. The corroded sample has lost 
large fraction its original strength. Galvanized 
cable supporting strand fared somewhat better 
this atmosphere, presumably owing the electro- 
chemical protection the outside the strand 
the less exposed center. The outer coating had 
disappeared completely, however, matter two 
years. These are examples particularly severe con- 
ditions extremely corrosive environments. Sam- 
ples dew collected the exposed cables were 
very high sulphur compounds and had acidity 

While heavily industrialized areas with high pollu- 
tion rates are worst offenders with regard corro- 
sion zinc and some other metals construction, 
there are other areas where zinc coatings fare almost 
equally bad. Certain sections along the Pacific Coast 
are particularly troublesome this respect. Most 
investigations hot dip galvanized coatings reported 
the technical literature indicate that zinc corrodes 
considerably slower marine atmospheres than 
industrialized areas. There are, however, exceptional 
areas such the testing plot the ASTM situated 
Jolla, California, where (owing the con- 
tinued persistence salt-laden fog spray over 
this area), corrosion zinc proceeds very fast 
rate. 

Similar conditions more less varying degrees 
intensity are repeated rather frequent intervals 


j 


Figure 3—Lashing wire for aerial cables. The wire the left 

example unexposed galvanized wire the 2.0 oz. coating class. 
The corroded wire had been service about years. 
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along greater part 
the Pacific Coast causing 
great deal corrosion 
telephone outside 
plant, and particularly 


zinc-coated articles, 

Figures and show 
examples corroded 
galvanized hardware 
which had been 
service one these 
Pacific Coastal areas for 


comparatively short 
period time. The type 
corrosion pole steps 
the pole surface illus- 
encountered frequently. 
These examples 
sea 
coast exposure locali- 
ties where prevailing salt-laden and moist winds 
maintain fog blanket for considerable part 
the time. 

Where (by almost daily rains) these salt deposits 
are not allowed remain contact with the gal- 
vanized hardware, the life galvanized steel very 
greatly extended. Hardware installed some years 
ago certain coastal areas the Pacific Northwest, 
where there are very frequent and copious rains, has 
been reported still service. 

Lead often has been proposed substitute for 
zinc pole line hardware. Atmospheric exposure 
tests lead-coated hardware conducted the ASTM 
over period some years® indicate adequacy 
this type coating material. general, pin hole 
rusting occurs very early, imparting the surface 
characteristic rusty appearance, but there tend- 
ency toward self-healing with little spreading 
most cases. 

Samples exposed the highly industrialized Pitts- 
burgh area were still satisfactory condition after 
years. Specimens exposed the Sandy Hook, New 
Jersey, sea coastal atmosphere for about years 
showed typical rust pitting greater extent than 
the severe industrial locations. view this 
demonstrated good resistance corrosion, particu- 
larly industrial atmospheres, lead certainly would 
make ideal coating material were not for two 
rather serious limitations: first, its extreme softness 
and lack mechanical strength, and secondly, its 


Figure 4—Pole steps service 

marine atmospheres. Note the cor- 

rosion the pole surface the 
sample the left. 


Figure 5—Some samples galvanized hardware after short time 
service marine 
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electropositive position with regard steel 
along greater part the Pacific Coast Causing 
inherently undesirable feature. Both limitations 
have militated vigorously against its adoption for 
telephone pole line hardware. 

During the recent war, lead was employed 
extent zinc conservation measure, but its 
was restricted exclusively some heavy 
hardware. was not used underground 
tion nor parts that might come contact with 
private property where pinhole rusting might 
unsightly staining structures the telephone 
user’s premises. lead’s inherent physical weakness 
could strengthened the point could resist 
mechanical abuse most telephone pole line hardware 
called upon endure, conceivably could finda 
definite place this field. 

The rising handling and labor costs the post-war 
years and the advent more corrosion-resistant 
terials have many instances made more 
cal and desirable from the standpoint continuity 
service use these better materials certain 
severely corrosive areas. all the corrosion-resist- 
ant metals available, straight chromium 
chromium steels have given best promise. Here again 
the work the ASTM’ and has been in- 
valuable assistance. 

the basis results obtained from these investi- 
gations, the corrosion-resistant steel AISI Types 430, 
430F, 302 and 303 have been chosen for use highly 
corrosive atmospheres. Wire for lashing lead cables, 
cable supporting stranded wire and pole steps are 
some the more important items 
sistance steel now being studied certain highly 
corrosive environments. 

Although field experience covers only few years, 
results far obtained are promising. 
worthy that there observable galvanic action 
occasioned the corrosion-resistant steel either 
lead cable galvanized stranded cable. This seem- 
ingly paradoxical behavior attributed the passive 
film the steel which greatly limits the flow gal- 
vanic currents. Service trials 
resistant materials are now progress 
tensive scale. Some materials being studied for wire 
used under exceptional conditions are Types 301, 
and 316 stainless steels. 

Although galvanized articles constitute the bulk 
the telephone outside plant, copper and copper 
alloys also are used huge quantities. From the 
standpoint exposure the elements, copper line 
wire the tough pitch variety constitutes one the 
major items the non-ferrous telephone outside 
plant. general may said its performance has 
been excellent under variety climatic conditions. 
There record reports wire installed over 
years ago which still met requirements original 
specifications. 

There have been isolated cases atmospheres 
exceedingly high sulphur content where copper line 
wire suffered considerable amount corrosion. 
Service tests these highly corrosive environments 
have been made with modified types line wires, 
such lead-coated copper wire, oxygen-free 
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cadmium copper, and others attempts reduce 
such corrosion. Results from these tests, which have 
run about six years, not appear justify the in- 
creased cost which would incurred any the 
remedial materials were employed. 

Service trials also are being conducted with alumi- 
num line wire. However, this date too early 


make any predictions. 


Other outside plant items fabricated copper and 
copper alloy are rendering equally good service 
practica!ly all environments. This experience sup- 
ported the work the ASTM which was 
found that, with the possible exception some high 
zinc alloys, the corrosion resistance most copper 
alloys was relatively high over period covering 
about The Association American Rail- 
roads its Proceedings’® arrived similar conclu- 
sions series tests conducted railroad tun- 
nel and along railroad right ways for period 
about two years. 

For time, telephone companies were plagued with 
corrosion galvanized hardware man- 
holes. this hardware was the form racks 
and supporting underground lead cables and 
manhole ladders. Severe corrosion was experienced 
incertain localities widely distributed geographically. 
most cases, corrosion was brought about con- 
taminated water which occasionally flooded the man- 
holes. some instances this water was found con- 
tain some sodium chloride, which, course, greatly 
accelerated 

Depending conditions, galvanized hardware 
lasted between six months and five years. Several 
materials were considered substitutes for the gal- 
vanized cable racks and hooks, and few were 
tested service trials. was thought lead-coated 
hardware might offer some promise and actually was 
tried service. did not prove too satisfactory be- 
cause corroded about rapidly the galvanized 
type. Figure illustrates some the galvanized and 
lead-coated cable racks after having been service 
for months. Corrosion-resistant steels also were 
considered, but were not thought satisfactory 
locations where floodwaters may contaminated 
with salt. 

Finally, was decided use Monel metal view 
its successful performance under similar condi- 
tions. Tests under service conditions proved this 
alloy resistant corrosion practically all 
cases. view the possibility anodic corrosion 
the lead cable contact with the Monel racks, 


Figure 6—Galvanized and experimental lead coated cable racks 
manholes service for period approximately months. The rack 
the top galvanized. Lead coating did not improve the life the racks. 
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lead shims are placed between the cable and the rack 
absorb the brunt the galvanic attack. This ar- 
rangement has been very satisfactory and has re- 
duced maintenance and replacement costs manhole 
hardware materially. 

Galvanized steel anchor rods used secure guy 
wires have been another source corrosion trouble 
for many years. Corrosion has been particularly 
severe near the ground line soils some 
localities. Corrosion this type has been known 
necessitate replacement rods after approximately 
two years. 

ferrous materials was initiated the Bell Tele- 
phone Laboratories, attempt find material 
which would have longer life. For this study test 
locations three the more corrosive types 
soils were selected. They were white alkali, 
acid muck and salt marsh soil. After approximately 
eight years the standard galvanized steel rods were 
completely corroded. Stainless steel rods the 302 
type were still excellent shape, while the other 
materials had corroded varying degrees. the 
basis results these tests, and from considera- 
tion cost now proposed install stainless 
steel rods. Figure illustrates the appearance the 
test specimens the various locations during various 
periods the tests. 

Applications for aluminum alloys the telephone 
outside plant are being found almost daily. Experi- 
ments with aluminum line wire already have been 
mentioned. extensive use certain alloys for 
such items terminal boxes and miscellaneous types 
covers already has been authorized. 

recommending the use aluminum alloys for 
outdoor exposures, however, particular attention 
must given the type service expected the 
hardware. general, performance aluminum al- 
loys, far corrosion resistance goes, excellent. 
However, all alloys are not equally corrosion resist- 
ant and some alloys are sensitized corrosion 
improper metallurgical practices their fabrication 
and heat treatment. 

Magnesium and manganese-bearing alloys general give 
good corrosion behavior most atmospheric environments. 
the other hand, the copper-bearing alloys are highly 
susceptible stress corrosion many environments. 
rule the latter type alloys are not recommended for outside 
plant use. Although the experience the telephone industry 
with aluminum for outdoor use somewhat limited 


duration, felt that the long run this material will give 
good account itself. 
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Preliminary Report 
FRED SCHUMANN* 


Analysis Corrosion 


proceeding with discussion methods 
for corrosion prevention will helpful briefly 
summarize some well known facts concerning the 
mechanism corrosion when the iron contact 
with natural waters. Some these facts are: 


1.At normal temperatures iron will not corrode 
extensively the absence moisture. 


The presence oxygen also essential pre- 
requisite for the mechanism corrosion. 
natural waters, the rate corrosion almost 
directly proportional the oxygen concentration 
the water. 


The products corrosion consist mainly black 
green Ferrous hydroxide next the 
metal, and reddish brown ferric hydroxide (rust, 
which forms the outer layer, with 
graded mixture the two between. 


4.In natural waters the corrosion rate usually in- 
creases with increase the velocity the water 
over the metal surface. 


The composition ordinary irons and steels has 
little effect the rate corrosion under water. 


Polished uniform surfaces resist initial corrosion 
much better than rough surfaces the same 
metal. Discontinuous coatings may increase the 
initial rate corrosion due formation local 
potential differences. consequent corrosion 
begins the more anodic areas and may result 
pitting. 

The corrosion iron water due the 
tendency the iron into solution the form 
positively charged iron ions order for this 
happen (since the solution must remain electrically 
neutral) necessary that equivalent number 
positive ions some other element displaced. 
the case under discussion the material placed out 
the water hydrogen which gathers the surface 
the iron. This part the corrosion mechanism can 
expressed the chemical formula: 


iron hydrogen iron hydrogen 
atoms 


This the primary reaction. This reaction could 
not continue very long itself, for when the iron 
covered the resulting film hydrogen in- 
sulated separated from the liquid and hence can- 
not into solution readily, but two secondary 
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Methods for Prevention Rust 
Water 


The problem preventing corrosion fresh water tanks 
great economic importance the water industry since every 
munity throughout the country has have adequate water 
storage, The greater part this water stored water 
tanks. Their continuous operation essential, therefore, the best 
methods for controlling rust should practiced. 


The accompanying report the effort one group analyze 
the problem and present preliminary conclusions. 


The readers CORROSION are invited present any 
mation which they may have, together with data, which will fur- 
ther the knowledge this phase corrosion. These discussions, 
together with the substantiating data, will printed future 
issues the Journal. 


reactions make possible for the corrosion 
continue: 
[2] The removal the hydrogen bubbling off 


[3] the union the hydrogen atoms with dissolved 
oxygen the water form neutral water, accord- 
ing to: 


hydrogen dissolved 
atoms oxygen water 

Either these secondary reactions permit reaction 
[1] continue release iron ions into the water 
they are oxidized and precipitated rust by: 

+ + H:O —— > 2F.*** + 20H 

insoluble ferric hydroxide (rust) 

The rate reaction [1] much faster than 
tions [2] [3] and corrosion rate consequently 
determined primarily the rate reaction 
which depends entirely the amount dissolved 
oxygen the water. 

should noted this point that the amount 
dissolved oxygen the water from 
the standpoint rust formation that many closed 
water systems has been found economical install 
expensive equipment for the removal dissolved 
oxygen and air from the water. 


Underwater Corrosion Prevention 


Metals may protected underwater three 
methods: 


Artificial protective coatings. 

Protective coatings formed naturally the build- 
ing layer insoluble sediment from the 
water the addition the water alkalies 
passivating agents. 

Removal dissolved oxygen. 
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these three methods, the one offering greatest 
possibilities for open systems number Number 
sometimes occurs naturally the natural water con- 


the necessary elements. The addition water 


treatment usually too expensive considered. 


will not work open systems when 


oxygen bearing water added continually. 


connection with method essential before 


the protective coating thoroughly clean 
surface all loose scale and foreign matter 
that all parts the surface come intimate contact 
the coating material. Unless these rules are 


observed, protective coatings usually will fail 
short time due the setting local anodic areas 
the iron. Pitting the iron results. metallic 


platings (such zinc lead) are excluded, the most 


satisfactory underwater protective coatings are 


bituminous coatings which include refined coal tar 
natural asphalts and some manufactured 


asphalts. the coating applied even, con- 
tinuous coating appreciable thickness (1/16 inch 
more), the record protection bituminous 
coatings the coal tar asphaltic types properly 
applied properly prepared surfaces has been ex- 
tremely good over long period years. tried 
and true method which its merits and con- 
sistent performance has outlived many other methods 
making sensational claims which not take all the 
facts into consideration. 


Electrolytic Protection 


One the more sensational and purportedly new 
methods which has cropped periodically ever since 
the beginning the century the electrolytic 
cathodic method. theory this method ideally 
simple and under laboratory controlled conditions 
will give effective demonstration controlling 
corrosion. actual practice the record this method 
used itself has been very spotty. More will said 
this later. 

The theory the electrolytic method that the 
iron wall the tank made cathodic (negative) 
with respect some other point the system which 
anodic (positive), current will flow from the 
anodic the cathodic surfaces. Rust cannot form 
the point where current entering the iron since iron 
cannot into solution start the corrosion process. 
The anodic surfaces usually consist conducting 
electrodes suspended the tank and insulated 
therefrom. potential difference applied 
between the electrodes and the tank such sense 
make the tank negative with respect the 
electrodes. Electrolytic action accelerates the solution 
the metal the anode and retards the cath- 
ode. Molecular hydrogen formed the cathode 
and oxygen the anode. This latter effect should 
noted since one the greatest defects 
the system. Under certain conditions, particularly 
When the current density high, alkaline coating 
may produced the cathode which will retard 
corrosion the case iron. This latter action 
Most waters carrying bicarbonate lime 
and certain other materials. This plating action, how- 
only consequence when high current den- 
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sities are used, but such high current densities 
increase the dissolved oxygen content the water 
markedly. 


Electrolytic Protection Alone Unsatisfactory 


The success this method depends the current 
reaching all parts the surface protected. 
virtually impossible establish uniform current 
density over the entire surface irregularly 
shaped object. the bottom tanks, the corners 
and all irregularities such occur near rivet heads, 
there will areas low current densities. the 
voltage increased adequately protect these 
surfaces, the current densities the other parts 
the tank will excessive and cause formation 
large amounts dissolved oxygen. has been shown 
previously that the circulation this water with 
large dissolved oxygen content the rest the 
system will cause greatly accelerated corrosion. Con- 
sequently little benefit protect the tank 
corrosion accelerated the standpipe mains 
from the tank, valves and fittings, and boilers 
other equipment which the oxygenated water may 
find its way. (Industrial users could refuse use 
such water.) Failure protect may also due 
lack sufficient calcium bicarbonate other scale- 
forming constituents the water. the water has 
velocity past the protected surface the film hydro- 
gen could not maintained easily the cathode 
and protection will fail. For this reason the method 
alone unsuited tanks having widely fluctuating 
water level. therefore unsafe rely entirely 
electrolytic 


Suggested Method Protection 


combination protective coating and the elec- 
trolytic method seems offer happy compromise 
embodying the best features each, and each makes 
the shortcomings the other. The method 
follows: 

Thoroughly clean and prepare the surface for 
coating. 

Apply thick uniform coating the bituminous 
type. 

These two steps have been shown quite effec- 
tive themselves. However, the coating does 
deteriorate under the actions the water. This 
deterioration has been shown take place the 
rate about 0.01 inch per year. After certain num- 
ber years the coating may discontinuous 
spots, exposing the metal. has ben shown that such 
condition results rapid corrosion the exposed 
parts. The accepted procedure has been recoat the 
tank periodically. 

The improvement the above would consist the 
addition electrolytic protection the tank the 
time coating. The advantages are obvious: 

long the coating continuous the electro- 
lytic protection would not called into play since 
current would pass through the insulating 


coating. the same time dissolved oxygen 
would produced. 


Should fault develop the coating, the electro- 
lytic protection equipment (which acts sentry) 
would automatically function and pass large 
current density the exposed spot. Since the spot 
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would quite small pinhole) the current 
density would very high but the total current 
very small. The fact that the current density 
high would result the plating over the 
exposed spot with calcium bicarbonate and other 
materials, thus effectively sealing off far 
corrosion concerned. The fact that high cur- 
rent density achieved without large anode 
current means that only negligible amount 
dissolved oxygen formed, thus overcoming one 
the major faults electrolytic protection alone. 


After the exposed part has been plated the current 
would again drop very low value. 


4.In this way much smaller electrolytic protection 
unit could used since would only into 
action when faults the protective coating appear 
and then for short periods time only. Power cost 
would extremely low and life the unit ex- 
tremely long. 


The anode electrodes would not need 
large since only small total currents would 
handled any one time, The life the anode 
electrodes would also greatly lengthened over 
customary usage. 


using boh methods, the life the protective 
coating will undoubtedly greatly lengthened. 


interesting note that even cases where 
electrolytic protection used connection with 
underground pipes, etc., considered essential 
first put thick bituminous coating the pipe. 


Conclusion 


The above preliminary report based 
sive reading available literature and analysis 
all the facts know them present. The 
bilities non-uniform current densities and 
oxygen the water are the two main drawbacks 
the electrolytic method. The formation pinholes 
faults the coating protection the main 
that system. The combination the two methods 
logical and reasonable forward step, because the 
life protective insulating paint would greatly 
lengthened electrolytic protection was added. 
ever, our conclusion that the insulation 
trical protective systems highly unsatisfactory 
unless the tank has been cleaned recently all scale 
and covered with insulating paint. 
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ERRATA 


“Effect Various Aqueous Solutions Upon the Re- 
actions Pure Iron Anodes and Cathodes— 
Part I,” Kittelberger and Elm. 
Corrosion, No. 101-112 (1949) April. 


Page 105—Cutlines, Figure should read: “The 
effect variations hydrogen ion concentration 
air-saturated N/10 KCl. Puron elec- 
trode. No. No. 73—pH 
No. No. 67—pH No. 65— 
10.0.” 


Page 106—Footnote should read: “In the case 
solutions, adjustments were made with 


either HCl KOH. 


Page 107— (5) should read: 
O: + 2e 


Page (11) should read: 


Page 110—Footnote bottom Table read: 
the total concentration potassium chromate= 


Page 112—Formulae (16) and (17) should read: 
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recently 
launched 
Quincy Yard, showing pre- 
launch hull 


Protection 


MOSHER* 


The ocean going ship plays vital role our 
economy transporting both dry and fluid raw ma- 
terials low cost per ton-mile. integral part 
this cost consideration lies the service life the 
vessel which, turn, dependent large extent 
the success measures adopted protect against 
corrosion. some cases the cargoes themselves 
present corrosion problems because their aggres- 
sive nature. This may mean special coat- 
ings. every case, however, the subject 


ravages the salt water which continu- 


ally exposed. essential therefore that the hull, 
particularly the underwater area, properly pro- 
tected. 


commercial practice, reliance placed build- 


protective barrier paint during the early 
life the ship. This may mean dozen more 


coats paint. this respect, since conditions for 


dry dock are frequently adverse, would 
advisable apply many coats prac- 


The effectiveness barrier film paint depends 


good adhesion the initial coats. This 
good surface preparation. Many difficulties 
arise, particularly during the early life ves- 
from the presence mill scale the hull plates. 


" ° Shipbuilding Division, Central Technical Department, Bethlehem 
Steel Company, Quincy, Massachusetts. 


Ship Hulls 


Examples are lifting the mill scale with accom- 
panying sheeting off paint and galvanic activity 
between mill scale and bare metal, rivet heads and/or 
weld metal with resultant localized attack, rusting 
and blistering. This indicates the desirability de- 
scaling the hull plates. Suffice say that 
thoroughly cleaned surface, preferably de-scaled, 
good marine primer, and adequate film thickness 
paint are prime requisites for good hull protection. 


Final consideration concerns the topcoat anti- 
fouling paint which designed prevent the attach- 
ment fouling organisms. The type and toxic con- 
tent such materials depends largely the in- 
tended service and docking schedule the vessel. 
month docking schedule customary repaint 
the hull each docking, hence paint designed for 
constant service, i.e. makes long hauls, short stays 
port, there will little potential for fouling, hence 
need for heavily loaded anti-fouling paint. con- 
trast, vessel which operates tropical zones and/or 
has lengthy stop-overs port must have effective 
paint high toxic content assure the absence 
fouling attachments. can seen from considera- 
tions such these that the anti-fouling paint should 
effective against the specific conditions en- 
countered. 
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Corrosion Tour Held Sept. 27-30 


Early Beginning 1950 St. Louis Conference 
Technical Program Arrangements Scheduled 


early start selection papers 
for the 1950 NACE conference, sched- 
uled for St. Louis, April 3-7, inclusive, 
indicated. Dr. Wachter, Shell 
Development Co., Emeryville, Cal., who 
has accepted the post chairman 
the Technical Program Committee, ex- 
pected form his organization quickly 
and make early announcement 
symposia chairmen. 

Professor Norman Hackerman the 
University Texas, Austin, and 
Servel, Inc., Evansville, Ind., the 
latter 1949 Technical Committee chair- 
man, have been named co-chairmen. 

Final decisions some aspects the 
1950 technical program still are being 
worked out, with the prospect that one 
more the symposia the 1949 
Conference may combined dropped 
for the 1950 meeting and others substi- 
tuted. Details these arrangements will 
given after solution some yet 
unsettled questions. 


Technical Meetings 


The 1950 conference will cover five 
instead four days formerly, with 
Monday being devoted meetings 
the Technical Practices Committees, 
activity growing importance the 
association. 

Whether not three symposia shall 
held concurrently, contingency cre- 
ated the desire retain eleven 
twelve symposia for the 1950 conference, 
dependent opinions its de- 
sirability from the standpoint those 
attending and whether not the se- 
lected meeting place has facilities suffi- 
cient for this purpose. 


Social Function 


The holding social function 
the final afternoon the conference 
being given consideration, being felt 
that such function might serve keep 
greater number present for the final 
day the conference. 

Additional symposia suggested for the 
1950 conference include the following: 
Round Table Discussions General 
Corrosion Problems and Pipe Line Cor- 
rosion; Pipe Line Corrosion, Refrigera- 
tion and Air Conditioning and Food 
Industry. 

tatively suggested include: Corrosion 
Principles and Practices (combined Cor- 
rosion Principles and General Corrosion 
Problems Round Table); Oil and Gas, 
and Fresh and Salt Water. 


WACHTER 


Chairman 
Technical Program Committee, 1950 Conference 


Casey Named General 
Conference Chairman 


Pat Casey, The Crane Co., 836 
South Michigan Ave., Chicago, has 
been named general chairman the 
1950 Conference the National Asso- 
ciation Corrosion Engineers which 
scheduled held April 3-7 St. 
Louis, Mo. 


NACE MEMBERS 


You Change Addresses 
You Change Company Affiliation 
You Change Positions 


Please notify the Central Office NACE, 
905 Southern Standard Houston 
Texas, that you will get CORROSION 
without delay and that association rec- 
ords can kept abreast your progress. 


THANKS! 


Permian Basin Section meeting 
the Shell Building, Odessa, 
plans for the Fourth Annual 
Tour held September 27-30, named 
William Crenshaw, American 
tion Service, and committee 
him collecting data prepare 
for the South Central Regional Meeting 
and under leadership Roy 
held discussion the 1948 
tour which several ideas were 
oped for the improvement the 
tour. 

steering committee make plans 
and appoint sub-committees manage 
the fall corrosion tour was 
follows: Crenshaw, American 
Inspection Service; Murray, The 
Texas Company; Jimmy McRae, 
Hunt Contracting Co.; 
Oil Corp.; and Roy Zuefeldt, The 
Texas Co. 

Named the group assist Mr. 
Crenshaw preparation paper for 
the South Central Regional Meeting 
entitled “Internal Corrosion Crude 
Oil Tanks and Measures Being Used 
Prevent It,” were Gensberg, 
Rae, Straub, Cities Service Oil 
Phillips Petroleum Co. 

Next meeting the section was 
uled 7:30 p.m., Wednesday, May 
the offices The American Inspec- 
tion Service the Midland Air Ter- 
minal, Midland, Texas. Mr. Gensberg 
was programmed lead 
about fighting corrosion several West 
Texas fields. 

The section voted approve 
posal which cents association 
dues would returned sections. 


NACE CALENDAR 


NORTH EAST 
trustees meetings scheduled 
ber and November 18. 
METROPOLITAN 
Meetings scheduled September 
and November 30. 


PHILADELPHIA 
erning Board meetings 
August and October 31. 
dinner meetings scheduled June 
September and December 12. 


TULSA SECTION Meets 


Monday monthly. 


GREATER ST. LOUIS 
Meets third Monday 
meetings June, July, Aug., and 
tember. 


NORTH TEXAS 
last Thursday monthly. 


Ge 
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NEWS 
1949 NACE 


Changes Are Made Board Directors 


Changes the board directors ap- 
proved the April meeting Cin- 
cinnati, first meeting the 1949 body, 
were follows: 

Maynard Jackson, Standard Pipe- 

protection, Inc., Tulsa, Okla., took the 

sentative the active membership when 

man the Technical Practices Com- 

mittee. Dr. Fontana remains ex-offi- 

30, named took the place vacated Vance 
ere devel- and from Vanderbilt University, Nash- 

named Ohio and since 1937 has been the 
American BERRY MAYNARD JACKSON Engineering Department duPont 
Representing North Central Region and development. Much this work 

Used bers copies articles published and Power, City Los Angeles, Calif., 
Corrosion magazine which cannot other- became Western Region representative. 
cClendon, ciation at present, complete copies of New York, N. ¥.. resigned as repre- 

magazine are being offered sentative North East Region ac- 
vas sched- until further notice the cept the chairmanship the policy and 

May 25, Orders for complete copies planning committee. 


Gensberg ner, Managing Editor, Corrosion North East Region fill the vacancy 
eral West Houston Texas from: 
ve a pr < 
ssociation not members NACE for issues MEETINGS 
ions. which their articles appear. 
than the first the month the waukee, Wis., June 27-30. 
50-100 Copies, per copy.. 
for more than 100 copies 
accepted under this schedule. 
This offer for shipment one IRWIN DIETZE SELECTED BIBLIOGRAPHY 
address only. Director SALT SPRAY TESTING 


ffer may withdrawn without notice. Representing Wes 


Reprinted from Corrosion, No. 
Section 


NEW CORPORATE AND ASSOCIATE MEMBERS (1948) 


Single Copy, Postpaid 


Board 
Septem- 


Following list new Corporate and Associate members who have joined NACE during 
the period from April 15, 1949 May 15, 1949, bringing 272 the number these Three Copies, Postpai 
types sustaining Association memberships: Order From 
and The Parkersburg Rig Reel Co., Parkersburg, Schwemlein CORROSION ENGINEERS 
Car Manufacturing Co., Chicago, Dr. Merritt Williamson 905 Southern Standard 


The Duriron Co., Inc., Dayton, Ohio Baker Houston Texas 


_ 
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ASSOCIATION 


Discussions About Conference Papers Now 
Being Collected Central Office 


Requests for written versions re- 
marks made incident the presentation 
technical papers the Cincinnati con- 
ference are issuing from Central Office 
NACE. The requests are being directed 
persons whose names and addresses 
were listed recorders during presen- 
tation the symposia. many cases 
the record reaching Central office was 
deficient the point was impossible 
determine the name and address 
the person making the remark. 


Any who attended the conference, who 
asked question made comment 
connection with technical paper, 
who not having made verbal comment 
during the presentation wishes now 
submit comment, and who does not 
receive request from Central Office 
for written version before June 
invited send the comment to: Norman 
Hamner, Managing Editor, Corrosion, 
905 Southern Standard Building, Hous- 
ton Texas. 

The comments should submitted 
duplicate and should include: 


Title paper which comment 
made, abstract number. 


Full name, business connection and 
mailing address the author the 
comment. 


Procedure submit the writ- 
ten comments authors papers con- 
cerned for reply where indicated, after 
which both comments and authors’ re- 
plies will routed through the editorial 
review committee for consideration. 
Upon approval for publication the dis- 
cussion and author’s comments will 
published the same time the paper 
concerned published. the paper has 
been published previously, then they 
will published separately, with proper 
reference. 

The method securing the names 
persons making remarks about papers 
was more successful this year than ever 
before, and considerable time will 
consumed processing the written ver- 
sions. 


Metropolitan New York Section heard 
Bick The Consolidated Edison 
Co. New York speak “The Corro- 
sion Steel Contact With Water 
Elevated Temperatures and Pressures,” 
dinner meeting May the 
Building Trades Employers Association, 
Park Ave., New York. This talk 
boiler corrosion covered dissolved oxy- 
gen, bonded oxygen and intergranular 
corrosion, About were present repre- 
senting public utilities, water treatment 
companies, metal and 
other industries. 


Philadelphia Section has scheduled 
quarterly dinner meeting beginning 
6:30 p.m. June Poor Richard Club, 
Philadelphia, Pa. informal round- 
table discussion the following sub- 
jects contemplated: Corrosion Prob- 
lems the Chemical Industry, Water- 
side Corrosion Problems 
Treatment, Cathodic Protection—Use, 
Misuse and Abuse. 


Baltimore Section held dinner meet- 
ing the Park Plaza Hotel attended 
representing industries Baltimore, 
Annapolis and Lancaster, Pa. Lewis 
von Lossberg presented paper “Corro- 
sion Industrial Water Systems.” 


Greater St. Section scheduled 
for May its regular monthly meeting 
and heard Lebrecht, Anheuser- 
Busch, Inc., present paper the 
subject “Algae, Scale and 
Control.” The illustrated lecture was 
concerned chiefly with cooling water 
systems. 

Election officers also was scheduled 
for this meeting, the last this spring. 


McQue The International 
Nickel Co., Inc., past president NACE 
scheduled the program for 
the first meeting the fall, set for 


October 17. 


North Texas Section held business 
meeting and dinner April the 
Baker Hotel, Dallas, Texas with 
members and guests present. 
Frasch National Carbon Company 
was present show 45-minute film 
about the manufacture and use car- 
bon and graphite products and assist 
the interesting discussion which followed 
the picture. 


Corpus Christi Section held regular 
dinner meeting the Princess Louise 
Hotel April with members and 
guests present hear Dr. Kirk 
Logan the National Bureau Stand- 
ards discuss various corrosion problems 
and explain several methods used 
determining drop soil. 


This section meets usually 
fourth Wednesday each month. 


temporary 
officers are Burns, chairman; 
Richard Lastrapes, vice-chairman and 
Freeman, secretary-treasurer. The 
area included the new section 
was defined tentatively from Lake 
Charles, La., Liberty, Texas; from 
Sabine Pass Texas undetermined 
line demarcation not infringe with 
another section. 


This second meeting, 
held the Airport Cafe, Orange, Texas, 
April 28, was attended persons 
whom were NACE members. 
This compares favorably with the ten 
members present for the initial meeting 
this new section. 


Chris Murray Pure Oil Company 
summarized some the 
sented the Cincinnati conference 
interest the section’s membership and 
Stewart, Sun Pipe Line Com- 
pany, described some the work 
NACE technical committees, especially 
that done the Corrosion Oil and 
Was Well Equipment group. 


informal question and answer ses- 
sion corrosion problems followed. 

The section has under consideration 
program whereby one type corro- 
sion-resistant metal will selected 
the major topic discussion each 
meeting. 


CORROSION 


ENGINEERS 


Aircraft Corrosion 
Western Region Topic 


Sixty-one members and guests attend. 
ing the Western Region meeting 
Roger Young Auditorium, Los 
May 6:30 p.m. were told from three 
five percent the cost modem 
airliner spent for various features 
chief material and process 
Douglas Aircraft; Sam Beall, chief chem. 
ist, Douglas Aircraft, and Seymour 
process engineer, Northrop Aircraft 
speaking “Corrosion Problems the 
Aircraft Industry” stressed the impor- 
tance corrosion control 
pointing out that from $30,000 
spent for this purpose 
transport plane such the 
discussion various control 
methods followed. 


Pipe Fittings for Corrosion 
California Gas Company, 
descriptions and exhibits large 
variety pipe fittings, with emphasis 
the outstanding features each. 

Motion pictures “Tests Fire-Resist- 
ant Hydraulic Fluids,” Douglas 
craft and “Westward Flow, Building the 
‘Biggest Inch’ Gas Line from Texas 
California,” Southern California and 
Southern Counties Gas were 
shown. 

The meeting did not end until 

Prof. Pierre Van Rysselberghe the 
University Oregon will present 
paper the next meeting region, 
September “Polarographic Studies 
Corrosion.” 


Names Region and 
Section Officers Listed 


list the names and 
found Page the first section. 
the closing date the forms for the issue 
June 15. There may be, however, some 
errors. will appreciate receipt 
notification errors, changes any 
nature this list officers, soon 
they are noticed occur. 

The names are arranged the same 
numerical sequence the regions, with 
the various sections beneath the order 
which they were organized. 


Region and Section 
urged apply Central NACE office, 
Houston, Texas, for supplies forms 
useful keeping record meetings 
and forwarding reports CORRO- 
SION and also roster forms which 
facilitate keeping records attendance 
meetings. 


Official recognition has been 
the recently organized Baltimore Section 
the North East Regional Division 
NACE. Current temporary officers 
asked serve until the October 
ing when permanent officers 
elected, Wolf, acting chairman 
the section has written 
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1949 


NACE 1950 Conference Given 


Conferences earlier the year, longer 
hours and free” afternoons, 
keeping future NACE national 
meetings near the center the United 
and increased number 
were the principal points 
among exhibitors the 1949 
the exhibitors’ committee re- 
Arrangements for the 1949 con- 
were considered good and ex- 
considered the con- 
the yet held the associa- 
tion. 

Other items which the exhibitors 
agreed presented the asso- 
for consideration included: 


NACE should sponsor exhibitors’ 
breakfast. 
time should set for dis- 


mantling exhibits. 

the 1950 technical program. 

Sell advertising space the 1950 of- 
ficial conference program. 

Avoid assigning adjoining booths 
competitors. 

Arrange jor rental water coolers 
booths and make telephone service 
available the NACE booth. 


More Publicity Needed 


facturing Marshall, Texas suggested 
that more advance publicity given 


conference and particularly the ex- 


hibitors magazine. as- 
serted would advantageous list 
companies they signed for space 
the 1950 conference. 

Inclusion “pipe line” symposium 
and other interest the pipe 
line industry was urged for the 1950 
technical program. Baldwin 
Sales Corp. pointed out 
that while the scope the association 
has broadened the desirability pre- 
serving the good-will pipe line inter- 
ests, founders the association, should 
not be overlooked. 


Program Advertising 
Advertising the 1950 Official Con- 


Program was urged some 
exhibitors. McElhatton, Panhandle- 
Eastern Pipe Line Co. said might 
difficult include advertising the 
because the necessity for 
keeping the program within reasonable 
size limits might make necessary 
slight some exhibitors. 

was agreed conference held 
outside the United Staes and that future 
conterences should near the geo- 
graphical center. Inclusion all activi- 
under one roof and all exhibition 
Space one location were considered 
limit 100 booths for the conference 
Was suggested Mr. McElhatton. 


Those present were, addition 
those already mentioned: 

Maynard Jackson, Standard Pipe- 
Protection Inc., Tulsa, Okla.; 
NACE, Houston, Texas; 
\mercoat Div.-Amer. Pipe 
Servel, Inc., Evansville, Indiana; 
Mears, Carnegie Steel, Pitts- 
burgh, John Harvey, Perrault 


Bros, Inc., Okla. 


NACE NEWS 


Society Convention Program 


Includes Papers Corrosion Interest 


Top Level Officials 
Dow Chemical Shifted 


Several shifts top level Dow Chem- 
ical Company executives have been made 
Dr. Willard Dow plane crash 
near London, Ontario which his wife 
and three other persons also were killed. 

Earl Bennett, treasurer the 
company since 1930 has been elected 
chairman the board and Leland 
Doan has become president the com- 
pany. Dr. Mark Putnam was named 
general manager. Dr. Beutel, gen- 
eral manager Dow’s Texas Division 
and Russell Curtis, general manager 
the Great Western Division were 
made vice-presidents. Carl Gerstacker 
was elected treasurer and Calvin 
Campbell secretary. 


Officers Are Reelected 
Lead Association 


Officers and directors the Lead In- 
dustries Association were reelected 
meeting held Chicago, April 
Officers are Wormser, St. Joseph 
Lead Co., president; Brownell, 
American Smelting and Refining Co., 
vice-president and Martino, Na- 
tional Lead Co., vice-president. 

Directors addition the officers in- 
clude: Norman Hickman, The American 
Metal Co., Ltd.; Clarence Glass, Ana- 
conda Sales Co.; Easton, Bunker 
Hill Sullivan Mining Concentrating 
Co.; Bendelari, Eagle-Picher Co.; 
Schaefer, Ethyl Corp.; New- 
house, Jr., Federated Metals Division, 
American Smelting Refining Co.; 
Hanley, Hecla Mining Co.; 
Ruth, The Glidden Co.; Friendly, 
Park Utah Consolidated Mines Co.; 
Wormser, St. Joseph Lead Co.; James 
Ivers, Silver King Coalition Mines Co.; 
Wade, Tintic Standard Mining 
Co. and George Mixter, United States 


son, Inc., Tulsa, Okla.; Harry Doug- 
lass, Stewart Browne Mfg. Co., Inc., 
New York, Y.; Peabody, 
Ebasco Services, Inc., New York, Y.; 
John Larson, Rust-Oleum Corp., 
Evanston, John Hopkins, The 
Tapecoat Co., Evanston, 
Scarola, The Tapecoat Co., Evanston, 
mings, Houston, Texas. 

George Leisenring, Owens-Corning 
Fiberglas, Toledo, Ohio; Hack, 
National Lead Co., New York, Y.; 
Murray, Midwestern Engine 
Equip. Co., Tulsa, Okla.; Vance 
Jenkins, Union Oil Co. Calif., Wil- 
mington, Calif.; Pat Casey, Jr., Crane 
Co., Chicago, Maurice Belson, 
Stearns Co., Shreveport, La.; 
Stephen Day, Pipe Line Service, 
Houston, Texas. 


Papers scheduled for presentation 
the American Electroplaters’ Society 
which are especial interest all in- 
terested coatings and corrosion are 
follows: 


“Scratch Hardness and Abrasion 
Hardness Electrodeposited Chro- 
summary this paper follows: 

The scratch hardness chromium 
electrodeposited under wide range 
conditions was determined means 
the The 
abrasion hardness the electrodeposited 
chromium was determined means 
automatic machine which grind- 
ing wheel was intermittently brought 
contact with the test piece. 
clusion practical value the chro- 
mium plater that both the scratch 
hardness and the abrasion hardness 
any chromium deposit can accurately 
estimated from its appearance—regard- 
less the temperature and current den- 
sity under which was deposited. 


“Prevention Embrittlement High- 
Carbon Steel,” (Introduction round- 
table discussion) Richard Wick. 
Treatment cycles for minimum embrit- 
tlement and for hydrogen removal are 


discussed. 


“Plating Aluminum,” Fred 
Keller and Walter Zelley. 
summary the paper follows: 


The most commonly used process for 
preparing aluminum for plating, the al- 
kaline zinc immersion process, will 
discussed detail, including effects 
surface finishing, structure, and compo- 
sition the aluminum alloy. The bene- 
ficial effect chromium over nickel 
reducing corrosion underlying alu- 
minum will demonstrated. 

“Amorphous Phosphate Coating for 
Protection Aluminum Alloys and for 
Paint Adhesion,” Alfred Douty and 
Palin Spruance, Jr. brief summary 
the paper follows: 

Details new process for treating 
aluminum alloys and characteristics 
the new coatings are given. Data are 
presented effects treatment condi- 
tions coating weight; resistance 
painted and unpainted coatings, alone 
and contact with dissimilar metal, 
outdoor exposure and salt fog test: and 
adhesion baked and air-dried paint 
systems. 

“Electroplated Magnesium Its 
brief summary the paper follows: 

This paper furnishes details clean- 
ing and pickling, final oxide removal and 
deposition adherent zinc film from 
pyrophosphate-fluoride dip, cop- 
per striking, plating (including barrel 
plating), well stripping methods. 
Data outdoor, salt-spray and humid- 
ity exposure silver and copper-nickel- 
chromium plated panels are 
sented. 

“Outstanding 
Structure 


(Continued Next Page) 


Problems Porous 
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Smelting Refining Co., Inc. 


Copies the American Standard for 
Electrical Indicating Instruments, 
presentation the requirements for in- 
dividual sizes panel and Switchboard 
instruments being offered the 
American Standards Association, East 
45th New York 17, $1.50 
per copy. Many new definitions are 
the presentation. 


“The Bucket Bitchings Brotherhood” 
informal organization engineers 
concerned with the design blades for 
high temperature turbines has been or- 
ganized with Charlie Brooks, Austenal 
Laboratories, Inc., New York, “Pale 
Chief,” Chauncy Waterbury, Allison Di- 
vision, General Motors “Spare Pail”; 
Merrill Lemmon General Electric 
Houston, General Electric, Schenectady, 
“Empty Bucket.” The official 
positions correspond order 
dent, vice-president, secretary and treas- 


Reelected Board Members Glass 
Fibers, Inc. Waterville, Ohio the 
second annual stockholders meeting 
the firm Toledo, Ohio were Ricchard 
Kebbon, Chicago; John Foster, 
Marion, Indiana; Gordon Reed, New 
York; Harry King, New York and 
Randolph Barnard, Toledo. 


Penetron, Instrument designed for 
highly accurate measurements wall 
thicknesses pipe, fittings, tubing and 
boiler plate through the use gamma 
rays liberated from radium now being 
manufactured Engineering Labora- 
tories, Inc. 624 East 4th Street, Tulsa, 
Okla. Fritz, 2621 Milam Street, 
Houston has been named Gulf Coast 
supplier the factory supply this 
and other precision instruments and 
maintenance service. The Penetron in- 
strument adaptable external in- 
ternal use, manufacturers claim. 


“Basic Application Data” 
the International Nickel Co., Wall 


Electroplaters’ Society 
(Continued from Preceding Page) 


Thon. brief summary the paper 
follows: 

The different types 
tures found electrodeposits 
factors associated with such structures 
are discussed. The nature the metal, 
thickness the deposit, conditions 
plating and condition the surface 
which the deposit formed are con- 
sidered. Measurements permeability 
air and other gases, 
cathodic hydrogen, hydrogen occlusion 
and adsorption, well electron dif- 
fraction studies crystal structure are 
necessary steps the attack this 
problem. 

“The Present Status Plating Room 
Waste Disposal,” Barnett Dodge 
and Fred Gurnham. brief summary 
the paper follows: 

number plans for disposal all 
kinds plating waste will shown 
slides and described. 
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Street, New York offered 
architects, engineers and contractors in- 
terested corrosion-resistant roofs. The 
bulletin deals with exterior building ap- 
plications soft-temper Monel roofing 
sheet. 


Corrosion Resistant wire netting made 
Monel and nickel alloys are manu- 
factured Driver-Harris Co. for the 
glue industry where nets this charac- 
ter are useful the drying methods used 
the manufacturers. 


Primer No. 10, air drying and bak- 
ing primer which the manufacturers, 
Princeton Paint Laboratories, Princeton, 
J., claim suitable for all metals, 
including aluminum, magnesium alloys, 
Monel, tin, and galvanized 
metals has excellent solvent resistance, 
and excellent chemical and salt water 
resistance. The primer can applied 
successfully surface after de- 
greasing only, manufacturers claim, elim- 
inating dipping, anodizing other pre- 
treatment operations. 


“Chrome Lock” zinc chromate im- 
pregnated gasket material for various 
sealing uses being offered tapes, 
sheets stampings. Products Research 
Co., 5426 San Fernando Rd. Glendale, 
California, claims the following charac- 
teristics for the material: Specialy com- 
pounded chromate felt containing 
zinc chromate corrosion inhibitor. 
Under pressure impregnated resins are 
extruded faying surfaces form dam 
against air, water, dust, etc. Remains 
pliable indefinitely. Insulates electrically, 
resistant form and non-toxic. 


Worthington Pump and Machinery 
Company’s full line construction ma- 
chinery will handled Midwestern 
Engine and Equipment Co. Tulsa, 
Okla. Worthington’s nine domestic and 
six foreign plants manufacture diversi- 
fied products for agriculture, processing 
and preserving, air conditioning, con- 
tracting, public utility 
tion industries. Murrey, president 
Midwestern said the addition the 
Worthington equipment will valu- 
able asset his firm which already 
distributes Unit Cranes and Shovels, 
Continental Engines, Wooldridge Earth- 
Moving Equipment, Talbert Trailers, 
other equipment and all kinds ma- 
terials for pipeline construction and 
maintenance. 


Cooper Alloy Foundry Co., Hillside, 
Houston, Texas sales representative. 
The firm will cover Texas, Oklahoma 
and Louisiana with the Cooper line 
alloy stainless steel valves. 


“Kontol Corrosion Preventives,” 
pamphlet giving results field tests with 
Kontol materials mitigating corrosion 
oil wells new publication offered 
The Tretolite Company, St. Louis 19, 
Mo. 5515 Telegraph Road, Los An- 
geles 22, Cal. 


Eagle-Picher rust inhibiting paint was 
used protect the steel work new 
bridge across the Chicago River the 
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north end downtown State 


Teet, 


Chicago during the seven month 
the project was underway. Two 
the double leaf trunnion 
bridge were built place with the 


raised the air. 


Plastilok 601 the new adhesive 
Goodrich Company, Akron, 


Ohio cement automobile brake lin 


ings 


riveting. 


Compact Stainless steel union 
net gate valve, available various stain- 
being manufactured Cooper Alloy 
Foundry Co., Hillside, J., for service 


highly corrosive 


“Rail Steel the World 


” 
» a 


motion picture made the Rail Steel 


hich 


discloses salient points about the 


facture rails offered Can 


npus 


Film Productions, 161 Remsen Street, 


film narrated Lowell Thomas 
runs minutes. 


olor 
and 


International Nickel’s Annual 
ing the Royal York Hotel, Toronto, 


comprehensive summary the 
ration’s activities for the year 
broad outline prospects for the 
ture. Robert Stanley, chairman 
board directors The Internati 
Nickel Company Canada, 


fu- 
the 
onal 
told 


peace-time demand 
pointed the drop yield 


and 
ckel 


per ton ore basic reason for re- 
turn the contract price for electro- 
lytic nickel from Port Colborne 
cents pound, the price which 


prevailed prior 
searches are being made for new sou 
metal the company, and 


Extensive 


rces 
ome 


known reserves are being 


General Electric Special 
vision has developed electronic 
fraction instrument claimed have 
ability measure layers 


Di- 
the 
less 
inch 


thick. being used friction 


Dowell, Inc., Tulsa, Oklahoma, 
marketing magnesium anodes 
Dow Chemical Company recently 
issued technical data sheet giving 


now 
The 
has 
de- 


tails and specifications its cast anodes, 


Galvo-Pak, Galvo-Line and 
Another two-color pamphlet consis 
reprints from the Dow 


Rod. 


ting 


gives narrative with illustrations 


various Dowell services, including 
dizing oil wells, use specialized 
terials oil well production, and 
removal from boilers. 


aci- 
ma- 
cale 


“Corrosion Inhibition with Chromate, 


Marc Darrin, Mutual Chemical 
pany’s chief research chemist, 
pages now available from 
Chemical Company America, 
Madison Ave., New York. 


om- 


reprint 


sing 
tual 
270 
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flexible 


coupling ready for assem- 
bly. Note rubber gasket cover- 
ing serrations right han 

and pipe, 14” from end. Gasket ly- 
ing table will similarly 
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applied over serrations left 
td., told hand pipe. 
Flexible coupling being 
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KEEP “KARBATE” PIPE ALWAYS STOCK! 
Resists the action acids, alkalies and other chemicals 
studies. 
Light weight with adequate strength 

now Resistant mechanical shock 

The 
Immune thermal shock 
ing Easy machine and install 
anodes, 
Full range sizes and fittings 
iamond Write for Installation Manual M-8801 
ng aci- 
ed - The term "'Karbate” is a registered trade-mark of 
NATIONAL CARBON COMPANY, INC. 

Unit of Union Carbide and Carbon Corporation 

“Karbate” pipe being joined gas inlet “Kar- 
Com- East 42nd Street, New York 17, absorption tower means strong “Type 
Division Sales Atlanta, Chicago, Dallas, connection. Note flat place bolt foreground. 
prising Kansas City, New York, Pittsburgh, San Francisco 
Mutual This provides purchase for the second wrench assure 


THESE PRODUCTS SOLD IN CANADA BY CANADIAN NATIONAL CARBON CO., LTD., TORONTO 4, CANADA 
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NEW PRODUCTS 


Materials Service 
Literature 


Fiberglas Coromat, porous mat 
glass fibers reinforced with long, con- 
tinuous strands Fiberglas yarn which 
are added during the forming process 
become integral part the ma- 
terial, now being offered Mid- 
western Engine Equipment 
Inc., Tulsa, Okla., national distribu- 
tor for Owens-Corning Fiberglas under- 
ground pipe wrap. The new material’s 
tear strength has been increased much 
400 per cent and tensile strength many 
times greater than glass pipe wrap pre- 
viously manufactured, Midwestern as- 
serts. also can manufactured 
1200-foot rolls for standard field appli- 
cation whereas previous materials nor- 
mally have been prepared 400-foot 
800-foot lengths. Midwestern’s President 
Murrey announced the sale 
40,000,000 square feet Fiberglas un- 
derground pipe wrap Transcontinental 
Gas Pipe Line Company for use that 


company’s Rio Grande New York 
line, now under construction. 


Carbon Bricks larger sizes now 
are being offered National Carbon 
Co. Full details the new sizes avail- 
able can secured from the company 
Room 1328, East 42nd St., New 
York 17, The advantages outlined 
the company are that the new bricks 
are quicker lay, make fewer joints 
cement and make sounder job. 


Motorola, Inc. has opened second 
region the New York-New England 
area take care the increasing de- 
mand for its remote supervisory con- 
trol equipment. White has been 
named manager the region consisting 
Rhode Island, Connecticut, New Jer- 
sey and Metropolitan New York. 
state wide two-way radio system has 
just been installed the company for 
the New Jersey Division Forestry. 


New Research laboratory opened 
Motorola, Inc. Phoenix, Ariz. will 
devoted exclusively military fields. 


Magnesia Insulation Manufacturers 
Association, 1317 Street, N.W., Wash- 
ington D.C., will accept requests for 
copies its new 96-page manual 
percent magnesia insulation written 
company stationery. The manual covers 
properties, thickness determination, ap- 
plication procedures and maintenance. 
illustrated with photographs and line 
drawings and contains tables data and 
information 
problems. 


Reports indicating progress the 
Engineers’ Council for Professional De- 
velopment, West 39th St., New York 
City enhancing the professional sta- 
tus the engineer are included the 
sixteenth annual report recently issued. 
Parker Detroit Edison Co. 
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PERSONALS 


Francis Dunmore, pioneer the 
development radio aids marine 
and air navigation, has retired from the 
National Bureau Standards after 
years research the bureau’s radio 
hygrometer used textile, food proc- 
essing and air conditioning industries, 
Mr. Dunmore was among the first de- 
velop methods using home 
radios. also was co-inventor the 
Instrument Landing System used today 
airports the world over, the marine 
radio direction finder, aircraft radio 
range and radiosonde, which revolution- 
ized weather forecasting. The ILS was 
developed with the late bureau scientist 
Harry Diamond, over years ago. 


Dr. Carl Prutton, who joined 
Mathieson Chemical Corp. last year 
director research has been appointed 
vice-president and director operations 
all the company’s plants. His head- 
quarters will New York. Arthur 
Bennett, vice-president, who has been 
placed charge eight plants recently 
acquired Mathieson from Southern 
Acid and Sulphur Co. will have head- 
quarters Houston. Worthy, also 
named vice-president, will charge 
Wholesale Phosphate and Acid Works, 
well the Saltville, Va. plant 
which has been manager. 
Newell, also named vice-president, will 
remain Lake Charles, La., where 
charge the Mathieson plants 
there. 


Fred Way has been named sales 
manager the rust prevention division 
Nox-Rust Chemical Corp., 2429 
Halstead St., Chicago, Ill. Mr. Way for 
years was associated with Freedom 
Valvoline Oil Co., most recently with 
their rust prevention division. His as- 
sistant sales manager will Robert 
Clendenin, who has been with Nox- 
Rust for seven years. 


Dr. Earle Plyler, internationally 
recognized for his research infrared 
spectrometry and flame spectra has been 
appointed consultant the Atomic En- 
ergy Commission Oak Ridge. 


Arbo Thomas, chief chemist the 
research division, Armco Steel Corp., 
Middletown, Ohio, addressed May 
meeting Houston, Texas, the 
Southwestern Texas Section, American 
Chemical Society Tech- 
niques for the Analysis Metals.” 
About members and guests were 
present. tour the Houston Sheffield 
Steel plant followed the dinner meeting. 

Mr. Thomas, active NACE mem- 
ber who engaged 
search, compared new rapid methods 
analysis with older ones used during the 
last three decades steel plant control. 
also spoke May before the Hous- 
ton Engineer’s Club 
Waste Disposal.” 
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LITERATURE 


For Sale NACE 


Management Information 
Cathodic Protection Buried 
Metallic Structures Against 
Corrosion 
Bulletin Prepared Correlating 
Committee Cathodic Protection, 


Bibliographic Survey 

Corrosion, 1945 
Abstracts Corrosion Literature for 
the Year 1945 Compiled Robert 
Misch, James Waber and Hugh 


McDonald, indexed and 
Cloth-Covered, Book, 


Single copy postpaid members 
the Association..... 

non-members the 
Association 


Control Pipe Line 
Corrosion 
Prepared Mudd, Chief Cor- 


rosion Engineer, Shell Pipe Line 
Corp. Paper Bound, Manual, 
Single copy postpaid........... 
Five more copies one address, 
postpaid $1.00 per copy. 


Directory 


Compiled American Coordinating 
Committee Corrosion, 


Single copy postpaid........... $2.00 


Proceedings First 
Meeting 


the National Association Cor- 


rosion Engineers, held Houston, 
Texas, April 12, 1944. 


nonmembers the 
Association 


Send Orders 
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PROTECTION AND 


equipment layout showing compactness coating ing steel, pipe thoroughly cleaned, grit-blasted and 
operations. primed with SOMASTIC Pipe Coating Primer prior 


coating. 


FRESHLY emerges the coating COOLING finished storage 
nozzle into whitewashing chamber for protection pipe awaiting transportation pipe line. 
against solar heat during outdoor storage. 


in U.S. Pat. Office 


PIPE COATING 


Manufactured 


5.00 
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Joints and Clamps for Aluminum Con- 
ductors. Gordon Tebo. Elec. Eng., 67, 
986 (1948). 

Condensed from paper published 
AIEE Transactions, 67, (1948). Three 
long-term exposure tests were made 
live-line tap clamps, U-bolt clamp con- 
nections between steel-reinforced alumi- 
num-cable and copper cable, and various 
types sleeve joints. During the ex- 
posure periods years, the joints 
were subjected load cycle and, peri- 
odically, measurements electrical re- 
sistance were made. Following the ex- 
posure, some specimens were examined 
for corrosion, and subjected heat runs 
and short-circuit current tests. Results 
are outlined.—BLR. 


The Atmospheric Corrosion Metal 
Surfaces. Gerhard Schikorr. Metallober- 
flache, No. 11-12, 245-251 (1947). 

reviews the nature the corrosion 
many metals various asmospheres 
and differentiates three main types 
corrosion, exemplified by: chromium, 
nickel and zinc. The purity the metal, 
the nature the basis metal plated 
surface (with consequent electrochemi- 
cal effects), and the composition the 
atmosphere are major factors influenc- 
ing the individual rates corrosion. 


Atmospheric Corrosion Testing Site. 
Thomas. Corrosion, No. 456-457 
(1948) Sept. 

five-acre outdoor laboratory the 
Research Laboratories Armco Steel 
Corporation are actively engaged 
systematic study the effects 
weather the corrosion metals. Cor- 
rosion samples are mounted means 
porcelain insulators Type 302 stain- 
less steel frames. Type 303 machine 
screws are used fasten insulators 
the frames. The frames face south and 
are inclined 30° from the horizontal. 
More than 6500 individual test specimens 
various metals, coated (metallic and 
organic coatings), and uncoated are cur- 
rently under observation. Complete and 
continuous weather records are kept. 
The atmosphere mild industrial. In- 
struments within the enclosure automati- 
cally measure and record air tempera- 
ture, relative humidity, radiation from 
the sun, rainfall, wind direction and wind 
velocity well the actual specimen 
temperatures for number materials. 

Temperature and Humidity Factors 
the Corrosion Metals Sulfur Di- 
oxide Atmosphere. (In Russian.) 
Zarubina and Turich. Zhurnal 
Chemistry), 21, 362-371 (1948) Apr. 

the temperature range between 
and 40° C., any value the relative 
humidity, the main factor the cor- 
rosion metal surfaces sulfur di- 
oxide atmosphere was found the 


Abstract Section 
Style Outlined 


For ease in locating reference data, 
Corrosion uses a uniform style in its 
Abstract Section. 


The abstracts first are broken down 
into major classifications the more 
common types of corrosion literature. 
In each review the title of the article 
is presented in bold face type, followed 
by the author’s name. The publication 
from which the article was abstracted is 
printed in italics and is abbreviated in 
most instances. Following this, in se- 
quence, are the volume (bold face) 
number in the volume, pages, year and 
month of publication. In some instances 
a second reference will be listed in the 
same manner. This indicates that the 
article also was published or abstracted 
another publication. brief sum- 
mary of the article follows the above 
information and it is concluded with 
an abbreviation indicating the source 
of the abstract and contributor. The 
meanings of these abbreviations usually 
are listed the first page the 
Abstract Section. 


When seeking more detailed data 
about an abstract, best source of infor- 
mation is the publication in which the 
article appeared (Listed 
italics in the heading.) The contributor 
of the abstract also may be able to sup- 
ply additional information. Addresses 
of most of these publications may be 
found in the reference section of most 
public libraries. 


temperature. Maximum corrosion was 
observed from 25° C., relative 
humidity percent more. Metals 
alloys tested were soft iron, cast iron, 
tin plate, aluminum, sheet iron, nickel 
steel, copper, and 


Painting and Lacquering Zinc. 
Weise. Archiv. fur Metallkunde, No. 10, 
464-5 (1947). Bull. Brit. Non-Ferrous, 28, 
No. 227, 134 (1948). 


protective purposes against corrosion 
mospheres. Degreasing, surface roughen. 
ing (mechanical chemical), 
are considered.—RCLPI. 


Aluminum Zinc Magnesium Alloys, 
Exposure Tests. Metal Ind. 73, 152-153 
(1948) Aug. 20. (Based recent BIOS 

Outlines results wartime German 
research four different alloys 
ing over percent 


Atmospheric Corrosion Ferrous 
Metals and Its Prevention. Hudson, 
Gas World, Coking Section (1948) Jan. 
(1948). 

comprehensive paper dealing with 
the theory corrosion, its observed 
magnitude and variation due weather, 


locality, metal composition, and 


methods corrosion protection fer- 
rous metals.—RCLPI. 


Railroad Blast Plates Low-Alloy 
Steel. Eng. News-Record, 140, No. 18, 106 
(1948) Apr. 20. 

Blast plates made low-alloy, high- 
tensile steel were installed railroad 
overpasses for protection bridge 
work against corrosion, hot, sulfurous 
fumes and abrasive action dust and 
cinders locomotive smoke, Practically 
every climate was encountered but cor- 
rosion very slight. Mayari steel was 
used and has resistance atmospheric 
corrosion 5-6x that mild carbon 
Mfg. Bethlehem Steel 


Study Controlled-Atmosphere 
tack Resistors and Other Nickel- 
Chromium-Alloy Furnace Parts. 


Abbreviations the end abstracts indicate source abstract and contributor; and are 


follows: 


Aeronautical Review, Aeronautical Sciences, Inc. 
The Abstract Bulletin, Aluminum Laboratories, Ltd. 


Journal, American Water Works Association 


Battelle Library Review, Battelle Memorial Institute Library 
Bulletin; British Non-Ferrous Research Association 

Chemical Division, American Cyanamid Corp. 
Chemical Engineering, McGraw Hill Publishing Co. 


Consolidated Edison Co. New York, Inc. 


Electrical World, McGraw Hill Publishing Co. 


General Petroleum Corp. 
The International Nickel Co., Inc. 
Institute Petroleum 


Metallurgical Abstracts, Institute Metals, London, Eng. 


turers, London. 


Marine Engineering 
Metals Review, American Society Metals 
National Aluminate Corp. 


Technical Data Digest, Air Materiel Command—Technical Service Section 


Universal Oil Products 


June, 


ts 
RA.................Refrigeration Abstracts, American Society Refrigeration Engineers 
Current Literature Relating the Paint, Colour, Varnish Allied 
Industries, Research Association British Paint, Colour Varnish Manufac- 
TDD 
Code.....................Current Technical Literature, Bell Telephone Laboratories 
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that the old friend the double coat-double wrap...in one operation 


Asbestos Pipeline Felts—is Machine shown left supplies 
again adequate supply. single double coating enamel. Either 
iation single double wrapping asbestos felt 
Corp. Johns-Manville Asbestos Pipeline Felts are 
Co. can used, thus making one job coating 
Ine. tough, rotproof shield against earth load, wrapping 
soil stress and acid alkali types soils. 
contact with the soil, they provide lasting For further information, write Johns- 
erin 
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French.) Bucknall and Price. 
Revue Metallurgie, 45, 129-138 (1948) 
May-June. 

The phenomenon known “green 
rot” was investigated. Results indicate 
that the presence incompletely burned 
city gas the furnaces 950° and 
above may the cause the corrosion. 
The latter may minimized addition 
silicon and iron the alloys and 
introduction sulfur into the atmos- 
phere the form hydrogen sulfide. 
Tables and photomicrographs.—BLR. 


Effect Structure and Crystal Orien- 
tation the Tendency Toward Dry Ox- 
idation Copper and Iron. (In French.) 
Jacques Benard and Jean Talbot. Revue 
Metallurgie, 45, 78-85; Discussion, 
(1948) Mar.-Apr. 

Present results study the above 
about 900°. Includes effect rolling, 
deformation stretching, and 
crystal orientation the structure 
the oxide layer. Effects surface state 
(prepared electropolishing and 
different forms abrasion) the 


course the oxidation are indicated. 
ref.—BLR. 


BEARING 


Electrical Engineering Problems the 
Tropics. Allan. G.E.C. Journal, 15, No. 
160-171 (1948) Oct. 

Considers the effect high tempera- 
ture, strong sunlight, high relative hu- 
various electrical installations used 
the 


Air Conditioning Cuts Rust Spoilage. 
Wolpert. Heating and 45, 
No. 81-82 (1948) Feb. 

Production ball bearings ex- 
tremely close tolerances 
quality control, largely possible through 
air conditioning, with need for pro- 
tective coating rust preventive. Effect 
air control personnel described. 


—INCO. 


Relining Special Marine Bearings. 
Howard Warburton. Mech World, 124, 
No. 3215, 235-237 (1948). 

brief discussion the re-metalling 
and machining marine bearings; the 
importance strong bond between the 
white metal and the shell emphasized. 


Bearing Corrosion-Test for Lubri- 
cating Oils and Its Correlation with En- 
and Sunday. Paper be- 
fore ACS, 113th Nat. Mtg., Chicago (1948) 
Apr. 19-23. Petro. Ref., 27, No. 165 
(1948) May. 

thrust bearing apparatus adapt- 
able the Sohio oxidation test for lubri- 
cating oils. Operating conditions and 
cataylst components worked out that 
the test hr. correlated for copper- 
lead corrosion with 36-hr. L-4 Chevrolet 
test for inhibitors and oils. Test best 
utilized checking correlation against 
engine test for each type inhibitor. 


CATHODIC PROTECTION 


Corrosion Costs the Petroleum In- 
dustry. Rohrman. Petro. Eng., 19, 
No. (1948). 

The use magnesium, aluminum and 
for the cathodic protection steel 
mentioned.—MA. 


Measurement Galvanic Currents 
Around Underground Structure. 
Peifer and Costanzo. Corr. and Mat. 
Prot., 4-14 (1948) July-Aug. 

Determinations the location and in- 
tensity the anodic and cathodic areas 
the surface underground pipe 
were made three different methods: 
the copper sulfate half-cell electrode, 
steel-tipped bar inserted close the pipe 
surface, and earth-current meter. Re- 
sults show wide variations and indicate 
that discharge from the pipe varies al- 
though potentials remain the same. 
series laboratory and field tests were 
then made, and from the results, which 
are charted, reliable procedure for field 
use was developed. potential survey 
followed earth-current tests using 
special 


Correlating Committee Gets Corrosion 
Damage Data. Report Before Symp. 
Protection, Electrochem. Soc. 
and NACE Jt. Mtg., Pittsburgh. and 
Gas J., 46, No. 34, 293 (1947) Dec. 27. 

The Correlating Committee Ca- 
thodic Protection reported that 1,515,000 
miles structures are subjected cor- 
rosion the These include 965,000 
miles steel and iron pipe carrying 
crude oil, refined products, gas and 
water; 125,000 lead-sheathed electric 
cable and 425,000 miles steel rail track. 
Corrosion damage these and other 
metal structures which are buried 
contact with soil has been estimated 
about one billion dollars annually the 
A—INCO. 


Cathodic Protection Tanks. Peter 
Pallo. Am. Water Works Assn., 40, 701 
(1948) July; also Water and Sewage 
Works, 95, No. 293 (1948) Aug. 

Using experimental units, investi- 
gation was made determine the degree 
protection against corrosion steel 
water tanks afforded various types 
electrical devices. sacrificial alumi- 
num anode provided with external 
potential and sacrificial galvanic mag- 
nesium anode both were found inhibit 
corrosion electrodeless in- 
stallation, which direct current from 
external source flows through resist- 
ance into the wall the tank, showed 
protection against corrosion under 
conditions the 


Magnesium Anodes for Pipe Line Pro- 
tection. Walraven. World Oil, 128, 
182, 184+ (1948) Sept. 

Describes use prepacked combi- 
nations magnesium anodes 
fill material reduce the amount 
materials and speed installation. 
suitable backfill surrounding the anode 
necessary improve efficiency and 


prolong 


Preventing Galvanic Corrosion. Sey- 
mour. Mining 79, 84-87 (1948) 
Aug. 


Reviews cathodic protection piping. 
—BLR. 
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Fifteen Years Experience Applica. 
tion External Corrosion 
Methods High Pressure Natural Gas 
rosion, 479-491 (1948) Oct. 


Describes experiences with 
veys, with various protective coatings 
and with cathodic protection. 
the latter should used most cases 
connection with uniform pipe wrap. 
ping for the entire length the line 
—BLR. 


Cathodic Protection Buried Metallic 
Structures Against Corrosion. National 
Association Corrosion Engineers, 
rosion, No. (end section, 2-6) (1948) 
Sept. 


This brief statement prepared 
the NACE Correlating Committe 
thodic Protection. written 
inform management about the 
there are almost one million miles 
buried pipe-lines (oil, gas and water), 
425,000 miles railroads and_ railways, 
and 167,000 miles buried cable, and that 
the total loss annually American 
try for repair and replacement plus con- 
tingent losses due underground corrosion 
thousand million 


CHEMICAL 


Erosion-Corrosion. Luce, Dur- 
iron Co., Inc. Eng. Exp. Sta. News, Ohio 
State Univ. 19, No. 29-32 (1947) Dec. 

Erosion-corrosion causes 
and rapid deterioration plant process 
equipment. Metals and alloys depend 
upon protective surface such 
oxide film, adsorbed film gas ora 
corrosion product such 
service for their resistance corrosion 
Removal these mechanical means 
exposes fresh metal and the material 
deteriorates more rapid rate. Static 
corrosion test does not 
effects erosion high velocity 
erosion-corrosion test equipment, 
trated, was devised. the 
stainless steel, and the the ero- 
sion-corrosion steel. Destructive 
loy stainless pump impeller after several 
weeks service NCO. 


“M.S.G.,” Savoring Agent, Made 
Special Chemical Plant. 
Food Ind., 20, 72-77 (1948) Apr. 


Illustrated description 
Minerals and Chemical Corporations 
plant for manufacture pure 
sodium glutamate, flavor accentuator 
food products. Corrosion problems 
severe, Hydrochloric and glutamic 
are very corrosive and the mixture 
the two extremely so. Only one 
stainless steel has been found 
reasonably satisfactory. Type 
less steel not 


The Resistance Alloys 
During the Processing Some Foods 
Mason, Jr., Internationa! 
Co. Paper before NACE, Ann. 
Louis, April 5-8, 1948 Corrosion, 
305-320 (1948) July. 
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ABSTRACTS 


Fiberglas Coromat porous mat glass fibers reinforced 
with long, continuous strands Fiberglas Yarns which are 
added during the forming process become integral part 
the pipe wrap. These yarns have the same composition 
the fibers the basic Fiberglas. The reinforcing yarns have 
exceptionally high breaking strength and increase the tear 


strength the wrap from 200 400 per cent. Also, 


new refinements the Coromat binder, easily identified 
its black color, provide greater porosity. This permits thorough 
high wrapping speeds. 


High tear strength permits application 
high speeds without time consuming delays 
encountered due breakage the pipe 


wrap. 


Without breakage the pipe wrap, the 
longer 1200 foot rolls may used, elim- 
inating frequent machine stoppage add 
new supply rolls. 


plant and laboratory corrosion tests 
handling and processing foodstuffs. 
Metals under consideration are Monel, 
Inconel, nickel, 18-8 
chromium stainless steel, and Hastelloy 
among others. Discussion includes heat 
transfer, method test, fruit juices 
and syrups, pectin, glutamic acid and 
monosodium glutamate, gelatin, may- 
onnaise and salad dressing, coffee brew 
and extract, vanilla extract, carbonated 
water and beverages, meat juice extract, 
vinegar, pickling and 
manufacturing and washing sausage 
casing, oleomargarine, acid, 
maraschino cherries, baker’s yeast, flour 
bleaching, condiments, and corn syrups 
and black strap 


Metals for Use With Highly Corrosive 
Mat. Meth., 28, 87, (1948) 

uly. 

Tables list chemicals which alumi- 
num; brass; bronze; Duriron; Hastel- 
loys iron; lead; Monel; 
nickel; phosphor bronze; stainless steels 
303 and 316; ordinary steel and tantalum 
are “impervious and “highly re- 
sistant 


Stainless Steel the Service the 
Chemical Industry. Nathorst. Teknisk 
Tidskrift, 77, 513-517 (1947). 

Corrosion-resistance and mechanical 
properties 18-8 (with and without 
molybdenum) and 27-5-1.5 percent 
chromium-nickel-molybdenum steel are 
discussed, with reference their use 
chemical 


Corrosion-Resistant Valves. Paper Ind. 
Paper World, 29, No. 12, 1850 (1948) 
Mar. 

Two new lines corrosion-resistant 
alloy valves, globe and gate are avail- 
able 18-8-moly and Monel, are de- 
signed for working pressure 150 psi 
liquid gas and temperatures 
350° They are recommended for use 
pulp, paper, chemical 
industries and give good service 
handling alum solutions, alkalis, bleach- 
ing solutions, sulphite liquors and 
vapors paper mills and many other 
industrial chemicals. The Monel valves 
are also recommended for use chem- 
ical, dyestuffs and similar industries for 
handling fluids. 
Valves are shown. Mfg. Crane Co., 
Chicago.—INCO. 


Special Alloys Pulp and Paper Mill 
Maintenance. Teeple, International 
Nickel Co., Inc. Yearbook Am. Pulp 
and Paper Mill Superintendents Assn., 
Inc., 29th Ann. Ed., 73-79 (1948). 

Discussion ground wood pulping, 
chemical pulping acid, sulfate 
Kraft process results corrosion test 
various alloys, byproducts, pulpmak- 
ing, screening, stock refining, bleaching, 
alum handling and paper machines. 
Among alloys mentioned for use are 
stainless steels and alloys, Monel, Inco- 
nel, Monel, chromium-nickel-molybde- 
chromium-nickel with vary- 
ing precentages, Hastelloy 1/2-5 
nickel steel, Ni-Resist and 18-8 stainless 


How Avoid Costly Shutdowns 
Through Correct Lubrication. 
Skooglund, Standard Oil Power, 
92, No. 103-105 (1948). 

Reduced maintenance costs and 
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creased operating time the pay-off 
for correct lubrication practice. Dirt and 
abrasive foreign matter are prime cause 
bearing failure. Properly lubricated 
ball bearings not corrode. Corrosion 
occurs when oil decomposes and with 
sealed bearings where grease may collect 
moisture. Contamination still can 
serious hazard oil system, but coat- 
ing with rust preventive the internal 
surfaces oil passages discharge 
side filter pays 


Solubility Iron Liquid Magnesi- 
um-TP2309. Mitchell, Univ. Cal- 
ifornia. Paper before A.I.M.E. 
Mtg. (1948) Feb. Metals Tech., 15, No. 
1-9 (1948) Jan. 


The fact that magnesium insoluble 
only very slightly soluble solid iron 
temperatures from 700° 900° 
has been verified. shown that 
peritectic reaction producing 
magnesium compound does not exist. 
The magnesium-rich end the mag- 
nesium-iron phase diagram simple 
eutectic with eutectic composition 
about —0.031 iron. Armco ingot iron 
crucibles were loaded with magnesium 
crystals and the lids arc welded tight. 
Whole was then soaked electric 
furnace containing cylindrical stainless 
iron block around which was fitted 
heating coil imbedded alundum ce- 
ment. Core contained cavities for bath 
materials—lead for below 800° C., borax 
glass above this. Magnesium-rich end 
the magnesium-iron system shown and 
table gives solubility data iron liquid 
magnesium different temperatures. 
Micro-structures are shown, refer- 
ences.—INCO. 


Report Investigations the Ben- 
zole Technical Committee 1942-1946 
Sludging and Corrosion Benzole-Ab- 
sorption Plants. 110 pages. (1947). Min- 
istry Fuel and Power; His Majesty’s 
Stationery Office, London. 


Gives survey plant data and tests 
oils use, laboratory investigation 
some factors affecting sludge formation 
gas oil, and analysis sludges from 
benzole-recovery plants using petroleum 


Leather Packings and the Pitting 
Stainless Steel. Matheis. Mod. Ind. 
Press, 10, 32, (1948) Sept. 

was found that salts present the 
leather caused above pitting. The same 
was true for other types packing ma- 
terial. Use special impregnating com- 
pounds prevented the corrosion.—BLR. 


Influence Impurities Lead-Anti- 
mony Alloys Plate Performance 
Storage Batteries. (In Russian.) 
Mashovets and Lyandres. Zhurnal 
Chemistry), 21, 347-361 (1948) Apr. 


Influences silver, bismuth, arsenic, 
iron, zinc, copper, nickel, cobalt, anti- 
mony and magnesium chemical sta- 
bility percent-antimony lead alloys 
were Data are charted and 
tabulated. Illustrated series 
photomicrographs. 


Lead Corrosion Centrifugal Driers 
Used the Viscose-Fiber Industry. (In 
German.) Theodor Kleinert and Pos- 
pischil. Mitteilungen des Chemischen For- 
schungsinstitutes der Industrie Osterreichs, 
45-48 (1948) July. 


above, was found have 
tially electrochemical character—BLR 


Value Nickel Alloy Iron Salt 
ter Confirmed. Magazine, 22, 
(1948) Fall. 

Tests Kure Beach prove superiority 
ni-resist over bronze well 
nary cast iron resisting corrosion 
erosion, 


Steel Embrittlement Caustic 
ing Service. Hildebrand. Oil and 
J., 47, 271, 273-274 (1948) Oct. 

The three conditions that must 
filled before caustic 
occur are concentrated caustic solution 
high stress, and elevated temperature 
Experience has shown that under the 
conditions described the conventional 
“hour soaking time per inch thickness 
1100° F.,” stress relief sufficient 
prevent cracking forged and wrought 
low-carbon steel, unless exceptionally 
poor joint was made unusual con- 
dition 


Handling Sulfuric Acid Sludges. 
Hildebrand. Oil and Gas J., 47, No. 
(1948) Sept. 30. 

Deals with corrosion problems 
volved the above, especially con- 
nection with its use the petroleum 
industry. Gives results experimental 
work Humble Oil Refining 
—BLR. 


High Presure Valve Handles Corrosive 
Fluids. Heating, Piping and Air Condition- 
ing, 20, No. 196 (1948) July. 

Safety relief valve design handle 
inlet pressures 900° and for 
corrosive liquids, vapors gases. Valve 
cast steel with stainless steel trim. 
Modifications will withstand action 
specific acids caustics, and maintain 
fluid temperature. Mfd. Farris Eng. 
Corp.—INCO. 


Metallic Titanium Light, Strons, 
Durable and Corrosion-Resistant. 
Gee, Long, and Waggaman. 
Bur. Mines. Mat. Meths., 27, No. 
75-78 (1948) Jan. 

Supply raw materials, methods 
manufacture, properties, present and po- 
tential uses titanium are summarized, 
with tables. Titanium has density 
4.5, t.s. 80,000 Ibs. psi (annealed) and 
120,000 psi (cold-worked 40%). Because 
adherent oxide film upon exposure 
room temperature, the metal has good 
corrosion resistance concentrated 
acid, ammonium hydroxide acetic acid. 
attacked strong hydrochloric 
acid and sulfuric acid. Salt spray tests 
for days produced visible sign 
attack either annealed cold-worked 
metals and the tensile properties 
mained essentially unchanged. This 
formation from Bureau Mines 


Stainless Steel Valve. Eng. 
149, No. 112 (1948) June. 

Low-pressure stainless steel 
valve for vats, kettles, and tanks 
sistant corrosive liquids 212° 
Mfd. Ketchpel Eng. 


Shaft Sleeve Solves Pump 
Eng. Mining 149, No. 108 (1948) 
June. 

stainless steel sleeve bushing 
was installed impeller shaft 
trifugal pump withstand corrosive 
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“The handling saturated sodium 
chloride brine causes severe corrosion 
our declared manu- 
facturer pharmaceuticals. wel- 
come any 


From INCO test files, cases were selected covering the 
conditions outlined the manufacturer well 
others like nature. The first case dealt with speci- 
mens exposed saturated salt solution 180° 
The corrosion data were follows: 


Monelf ... 0.0002 ipy Cast Iron... 


0.0003 ipy 
0.0017 ipy 


In another case, where specimens were exposed to 
saturated salt spray, steam and air 200° the 
results reported were: 


The manufacturer was also furnished with the results 
third case. (Nickel was not included, but should 
show the same corrosion rate Monel.) After alter- 
nate exposure saturated salt brine and hot air 
rotary salt dryer for 145 days, corrosion rates were 
computed follows: 


0.0002 ipy 
Cast Iron... 


Ni-Resist ... 
0.019 ipy 


result these tests, Monel equipment was in- 
stalled. further difficulties were experienced. 


0.0016 ipy 


Note: Because its high resistance corrosion, 
wear and abrasion caused by wet salt crystals, Monel 


has been consistently used salt refineries for more 
than years. 


“ipy—inches penetration per year of continuous exposure. 
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ABSTRACTS 


One easy step may lead the solution your 


corrosion problem. 


All you need send for the Corrosion Data 


Work Sheet, complete and let Technical 
Service help work out the answer...without 


cost obligation your part. 


makes difference whether not nickel 
and its alloys are involved the problem which 
faces you. The Corrosion Data File con- 
tains reports many commonly used materials 


...and that information your disposal. 


Send today for your copy the Corrosion 
Data Work Sheet. Properly informed, our tech- 
nical advisers can provide you with complete, 
impartial reports, interpreted the light your 
particular needs. 
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effects slightly acid mine water 
Western copper mine.—INCO. 


Copper Corrosion and Its Control 
Starch Syrup Manufacture. Clen- 
denning. Canad. Res., (Technology), 
26, No. 277-283 (1948) July. 

Deals with the factors influencing cor- 
rosion copper plant, with the protec- 
tive action some the compounds 
present and with the removal copper 
during the final processes particularly 
bone charcoal 


Corrosion (of Lead) Sulfuric Acid 
Towers. Chem. Age. 57, No. 1484, 787 
(1947). 

Two forms corrosion are distin- 
guished: spongy surface layer with 
black sub-stratum, and dirty 
white layer lead sulphate. Factors for 


such formations are discussed some 
detail—MA. 


The Thermal Behavior Sodium 
Compounds, Especially Sodium Mo- 
noxide and Sodium Sulfide and Their 
Reactions with Metals. (In German.) 
Bunzel and Kohlmeyer. Zeit- 
schrift fur Anorganische Chemie, 254, 1-30 
(1947) Sept. 

general but comprehensive study 
the above subject and suitable crucible 
linings for melting sodium compounds. 
Data are charted and tabulated. ref. 
—BLR. 


Investigations Concerning Corrosion 
Castings Molten Aluminum and 
con Containing Light Alloys (Alpax and 
Hypersilicon). (In French.) Paul Bastien 
and Suzanne Daeschner. Fonderie, 1217- 
1235 (1948) July. 

Gives results study the above, 
particularly for the case cast-iron 
crucibles used aluminum and light- 
alloy melting. Corrosion resistance 
different types cast iron and soft steel 
with regard the molten metals was 
determined. Methods are described and 
results obtained are tabulated and 
charted. The mechanism such cor- 
rosion also discussed length, in- 
dicated phase diagrams and photo- 


Influence Ammonia and Hydrocy- 
anic Acid Corrosion Steel Town 
Gas. Pyke. Nat. Gas Australia, 
11, No. 20-22 (1947) Sept.-Oct. Fuel 
No. 38-9 (1948) May. 

Tests carried out determine the 
influence ammonia and hydrocyanic 
acid the corrosion steel town 
gas confirmed previous evidence that 
ammonia more deleterious than hydro- 
cyanic was found that the pres- 
ence ammonia exerts powerful ac- 
celerating effect the corrosion steel 
the gas, the effect increasing with 
grains/100 cu. ft. Hydrocyanic acid, 
grains/100 cu. ft., factor tend- 
ing the protection steel rather than 
its corrosion the corrosion products 
formed when present being the 
adherent protective type compared 
with the loose, porous corrosion-prompt- 
ing type formed its absence. (No 
more information abstract.) 


Corrosion from Flue Gases. Ru- 
dulph. Corrosion, 476-477, Discussion 
477-478 (1948) Oct. 

Describes solution problem 
corrosion complete failure the hous- 
ing for electrostatic precipitators which 


are installed between boilers and induced 
draft fans power plants. After several 
other methods failed, insulation was ap- 
plied the outer surface the ducts, 
thus preventing radiation heat and 
making possible hold the tempera- 
ture the precipitator chamber above 
the dew point the stack gases. This 
prevented the moisture condensation re- 
sponsible for corrosion.—BLR. 


Fraser Rebuilds No. (Paper-Making) 
Machine Withstand Corrosion. Paper 
Trade J., 126, No. 18. 45-50 (1948). 


Owing the liberal use nickel 
allovs the rebuilding No. paner- 
making machine the Bond mill 
Fraser Paper, Ltd.. Madawaska, Maine. 
the unit now almost completely re- 
sistant troubles interruptions 
production. outstanding feature he- 
ing the protection against corrosion. The 
frames are constructed Ni-resist. and 
the Fourdrinier rails are 
covered with sheet Monel. Similar com- 
ponents the previously reconstructed 
No. machine have been use since 
1941 without evidence de- 
spite the absence 
nance painting. The flat suction boxes are 
mounted springs nickel (nickel 
which small proportion aluminum 
has been added make the metal heat- 
treatable), permitting continuous oscil- 
lation; apart from the non-corrosive 
properties “Z” its fatigue re- 
sistance several times greater than 
that regular spring 
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Rust Preventive. Guralnick 
Biesemeier. Marine Shipping Rev., 
53, No. 120 (1948) May. 


Farbertite used with success 
retard corrosion tank tops, under 
machinery, ballast tanks, and other 
hidden spots. Dehydrators are turbo- 
electric vessels protecting main motors 
and seagoing engine rooms from mois- 
ture. Mfd. Marine Moisture Control 
Corp.—INCO. 


Tin Coating Material the Wire 
Industry. Bruce Gonser. Wire and 
Wire Products, 22, No. 

Presented before the Wire Associa- 
tion. Suggested improvements 
tinning include the use gaseous flux- 
ing and nickling methods, preheating 
molten flux shorten the time im- 
mersion the tin and filtering methods 
remove compounds from 
bath. Methods tinning electrolysis, 
replacement from aqueous solutions 
salts and vapor plating are 
reviewed 


Anti-Rust Paint. News-Record, 
140, No. 20, 126 (1948). 

claimed Rustrem can used 
directly over any rusty surfaces without 
wire-brushing scraping, and avail- 


able black aluminum, Mfd. 
Speco, Inc.—INCO. 


Zinc Coatings: Thickness and Protec- 
tion. Electroplating and Metal Finishing, 
445-448 (1948) July. 

Compares methods and gives recom- 
mendations.—BLR. 


Acraclad Finish Acryvin Applied 
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Spray, Brush, Dip. Amer. Mach., 92, 
No. 160 (1948) Jan. 15. 

one-step finish, eliminating chem. 
ical and mechanical pre-treatment, 
used ferrous and non-ferrous metals, 
Coating non-toxic and has high corro. 
sion resistance acids, oils, alkalies, 
and salt spray. Mfg. the 
Corp. America.—INCO. 


Various Applications 
Technique Refinery Operations. 
Batsford, Metallizing Eng’g. Co., Inc. 
Ref., 27, No. 127-130 (1948) Feb. 

cations metallization maintenance 
problems. Metals sprayed are 18-8 
stainless, Monel, 
copper, and aluminum, babbitts, copper, 
iron, nickel, and zinc. One firm prefers 
spray stainless steel onto low-carbon, 
sprayed carbon steel fin tubes for 
corrosion 


Investigation into the Adhesion 
Sheet Metal Industries (England) 25, No. 
254, 1185-1190+ (1948) June. 


Methods assessing adhesion usually 
involve observation the effects 
scratching through the paint film. These 
methods not give quantitative results 
sufficient precision grade series 
surface treatments the way which 
may required work anda 
method yielding numerical results has, 
therefore, been devised. limited 
the study the effects surface rough- 
ening treatments and takes little 
account chemical influence 
between paint and metal 
sion processes. 

length stripping lacquer will 
pull from surface weight hung 
from its end uniform speed. 
considered the weight required pull 
the lacquer off one speed measure 
the force required break the ad- 
hesive grip the surface the lacquer 
for that speed. The order merit 
various surfaces found the same 
for any one speed. 


Phosphating steel galvanized 
iron can increase the physical gripping 
power the surface, demonstrated 
this method, very considerably. The 
such acid washes also can 
ceived. Coatings electro-deposited tin 
not produce appreciable increase 
the physical grip the lacquer, and 
has been shown that adhesion 
orthodox paints such coatings 
revealed impact tests can high 
surfaces. galvanized surface also has 
low physical grip, and the adhesion 
orthodox paints also low. The 
grip can increased considerably 
phosphating suitable etching. 


Provided conditions are standardized, 
the test can used 
method assessing the 
physical grip given surface 
ments, but view the results 
with impact tests, great care must 
taken extending the application 
the results too far. The main use the 
test thought studying the 
effect modifications one 
process, e.g., phosphating, metal 
spraying, the development acid 
washes.—ALL. 
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WELL KNOWN REFINERY had Ucilon coatings 
applied ducts exhausting oil and gasoline 
fumes the cracking tower. One year after 
application, there was still not sign fail- 
ure, despite the severity the service. 


PROCESSOR coated steel stor- 
age tank with a Ucilon coating system. Espe- 
cially hard protective coatings, the tank’s 
contents broke down two other coatings tried 
weeks. Yet Ucilon still good 
condition after months! 


ABSTRACTS 


Corrosion Problems 
Severe These? 


You discouraged any corrosion problem, 


controlled extremely severe corrosion their plants 


with system UCILON Protective Coatings! 


SOAP PLANT had tough ceiling main- 
tenance problem—some ordinary paints being 
destroyed fatty acid vapors little 
weeks. Yet after months exposure, 
Ucilon coatings were still totally unaffected! 


THE BOTTLING ROOM one company, 
painting machines was considered 
almost useless until they discovered Ucilon. 
Nothing ever tried even approaches the effec- 
tiveness Ucilon, which for years has been 
withstanding the humidity and spillage! 


Similar reports continue arrive from plants every nature. Maintenance 
men are discovering degree corrosion protection and service life they 
never achieved with any coating tried before. you have exceptionally 
tough coating problem, we’re confident that there’s Ucilon coating system 
help you stop corrosion damage and vastly lengthen the period between your 
paint jobs. Let send you our specific recommendations without obligation. 
Write today, outlining the details your application. 


when you read how these four companies have finally 


COATING 


UCILON* 400 


glossy, air-drying coating 
for metal, concrete and 
brushing spraying. When 
solvents evaporate, tough 
“plastic” film formed. 
Ucilon 400 provides excep- 
tional resistance acids, 
alkalies, alcohols, oils and 
greases, salts, water, clean- 
ing compounds, oxidizing 
agents. 


OTHER 
UCILON COATINGS 


Ucilon ready-mixed, 
extra-bright aluminum paint 
with exceptional outdoor re- 
sistance. It stays bright under 
prolonged 
stands elevated temperatures. 


Ucilon very hard, 
chip-resistant baking coating 
which resists chemical attack 
temperatures higher than 
recommended for Ucilon 400. 


SEND FOR THIS 
BULLETIN which 
gives more details 
on various Ucilon 
coatings and their 
properties. 


*Trade Mark Reg. U. S. Pat. Off. 


UCILON Protective Coatings 


products UNITED CHROMIUM, INCORPORATED 


East 42nd New York 17, N.Y. 


Detroit Mich. 


Waterbury 90, Conn. 


Chicago 


Dayton Ohio Los Angeles 13, 


: 


Painting Aluminum Structures. 
Wray and Edwards. Off. Dig., No. 
279, 315-24 (1948). 

The surface should freed from dirt, 
grease, etc., and for exposed structures 
weathered for months. Pretreat- 
ment with phosphoric acid chromate 
can employed. Aluminum zinc 
chrome primers are recommended. Be- 
cause the adherent oxide film and the 
corrosion-resistant nature the base 
metal, paint properly selected and ap- 
plied aluminum will show excellent 


Lacquers—A Progress Report. Hans 
Weise.. Metalloberfleche, No. 15-18 
(1947). 

reviews the effects the war 
the present-day production and use 
lacquers for the surface protection 
metals Germany. Stringent economics 
and the use substitutes are necessary, 


many raw materials are unavailable. 


Industrial Finishes and Finishing. 
Weed and Beckwith. Off. Dig., No. 
280, 383-99 (1948). 

general description paint 


ing, dealing the main with 


The Relative Merits Electrodepos- 
ited Nickel and Chromium. Wilson. 
Inst. Prod. Eng., 26, 329-348 (1947) 
Sept. Nickel Bull., 20, No. 12, 172 (1947) 
Dec. 

Anaylsis the respective merits 
the two forms coating, and suitable 
applications for both types are recom- 
mended. Primary importance adhesion 
engineering deposits emphasized 
and adhesion-testing discussed. Phe- 
nomenon fretting-corrosion dealt 
with and the advantages nickel 
this connection are noted, also the 
benefit nickel resisting corrosion- 
fatigue. Behavior the two types 
coating raised temperature con- 
sidered and conclusions are drawn with 
regard the most suitable combination 
for resistance heat. Chromium su- 
perior nickel bearing metal, due 
its quality slipperiness whereas 
nickel should used when press 
driving-fits are required. Methods 
treating cylinder bores 
deposited coatings are described and the 
effects pits, sharp edges and angles 
demonstrated. Typical examples en- 
gineering applications nickel and 
chromium coatings are given, and the 
thickness optimum for the two types 
coating considered.—INCO. 


Paint Destruction and Metal Corro- 
entific Research and Development Rept. 
Nos. 3947 and 5395 (1945). Prev. Det. 
Abs., (1947). 

Immersion tests the corrosion 
steel various marine sites 
U.S.A. are described. Considerable cor- 
rosion due sulphate-reducing bacteria 
was discovered.—RCLPI. 


Metallizing Failures Avoid. John 
Wakefield. American Machinist, 92, 100- 
103 (1948) Sept. 23. 

Describes and illustrates recommended 
procedures and illustrates them de- 
scription some typical problems which 
proper surface preparation for good ad- 
hesion the coating the work 
essential long service 
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Chemical Protection Buildings. 
Wagner. Farben, Lacke, Anstrichstoffe, 
2-8 (1947). Brit. Abs. 146 (1948). 

Methods available for protecting build- 
ing materials (including plaster, cement, 
stone, wood and metals) against attack 
air, water and micro-organisms, es- 
undercoating with paint lacquer 
finish, are 


The Influence the Physical-Chemical 
Properties the Pigments Corrosion- 
Resisting Wagner. Arch. Metall- 
kunde, No. 10, 439-444 (1947). 

The properties corrosion-resisting 
films containing red lead, zinc chromate, 
iron powder, and aluminum powder were 
studied, with particular reference 
porosity, water absorption, and electro- 
chemical reactions with the basis metal. 
The results are described detail—MA. 


Protection Wood. Wagner. Chim. 
Peint. Vernis, No. 64-70 (1947). 
Peint. Pig. Vernis, 24, No. 124 (1948). 

Chlorinated derivaties paraffin and 
naphthalene are particularly recom- 
mended impregnants for wood. They 
possess high penetration, are incombus- 
tible and not adversely affect later 
paint coatings. oil-in-water emulsions, 
they are used for impregnating highly 
absorbent woods; water-in-oil emul- 
sions, they provide varnish-like surface 
coatings. this field application, 
silicones, emulsions solution, are 
likely play important 
RCLPI. 


Bituminous Coatings for Long-Term 
Storage Containers. Tuckerman and 
Kushner. Frankford Arsenal, 
Philadelphia Ordnance Lab., Rept. No. 
R-785, Project 2/181-1. Prev. Det. Abs., 
No. Pkg. (1947). 

bituminous composition comprising 
equal weights gilsonite and blown 
petroleum asphalts was found possess 
good weathering properties when applied 
layer thick over red 
lead/lead chrome-alkyd primer steel. 
Other similar coatings also were tested, 
and general, asphaltic types were 
found superior coal tar bitu- 
mens.—RCLPI. 


Durability Paint Wood. I—Gen- 
eral Survey the Factors Which Influ- 
ence the Durability Paint Wood. 
Wood Which Influence 
the Durability Applied Paint. 
Circs., Nos. and 49, (1948). 

I—Five schemes are presented the 
factors influencing paint durability, viz., 
those dependent the nature the 
wood, the nature the paint, the appli- 
cation technique, the surrounding condi- 
tions and the method the test. II— 
Published work (mainly Browne 
the U.S.A.) reviewed under the 
following headings: 
influence the nature wood paint 
durability; influence the properties 
(s.g., porosity, water-content 
tractable material) particular kind 
wood paint durability—RCLPI. 


Effectiveness Certain Wood Pre- 
servatives Preventing the Spread 
Decay Wooden Ships. Tippo and 
others, 10, 175-208 (1947). Prev. 
Det. Abs., W55 (1948). 

investigation the effectiveness 
copper naphthenate, chlorinated phe- 
nols and phenylmercuric oleate against 
the spread wood decay. Removal 
paint from area attack before appli- 


ENGINEERS 


cation the fungicide 
—RCLPI. 


Moisture Control Masonry Mainte. 
nance. Thayer. Sewage Works 
No. 911-4. Railway Eng. Abs., 
140 (1948). 

Recommendations are made concerp- 
ing the types paint suitable for appli- 
cation over stonework, concrete, etc., 
correct prevent deterioration arising 


from undue 


Temporary Corrosion Preventives. 
Temby. Paint Notes, No. 109-13 
(1948). 

The materials, mainly based petro- 
leum products, present use for pro- 
tecting machinery intended for export 
Africa and the Far East from 
tralia, are reviewed.—RCLPI. 


Coatings Kraft. Teitell and 
Berk. Mod. Packages, 21, No. 165-7, 202 
(1947). Packaging Abs., No. 156 
(1948). 

coating materials with 
and without pentachlorophenol and sali- 
cylanilide fungicides were applied 
kraft paper and tested for water-vapor 
resistance and 
ties. varnish 
without fungicide afforded good fun- 
gus resistance the papers when tested 
with four species fungi. The addition 
percent pentachlorophenol gave 
slightly increased protection. The applica- 
tion the coating materials the kraft 
paper decreased the tearing resistance, 
but increased the bursting strength 
the papers. Two the coating materials 
increased the water-vapor resistance 
the kraft 


Seomag Processes for the Production 
Corrosion-Resistant Coatings Mag- 
nesium Alloys. and Tausz. 
Tech. Bull. T-23, (1947). 

Details are given the Seomag oxi- 
dation coatings for 
These electrolytic coatings have not been 
used widely, these show little ad- 
vantage over 
RCLPI. 


Mildew Growth Paint. Sward. 
Circ., No. 726, (1948). 

general article growth mildew 
paint and painted surfaces, and 
methods prevention. list fungi- 
cides used (in concentrations 
percent) paints given. All, with the 
possible exception mercurials, are non- 
toxic 


Protective Metal Finishes for Radio 
and Electrical Equipment. Sussex. 
Commonwealth Australia, Department 
Supply and Development, Munitions 
Supply Laboratories, Circular 
(1948) Mar. 

This circular was compiled gen- 
eral guide the selection and use 
electroplated and chemical 
ishes for the protection radio, 
equipment tropical areas. There are 
sections the general nature the 
problem and the protection steel 
and non-ferrous alloys. list 
relevant British, American and Austral- 
ian specifications 


Cause and Prevention Paint Defects. 
Stock. Farben, Lacke, 
(1947). Brit. Abs. 201 (1948). 

general discussion given the 
contribution made film defects—a) 
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the exposure conditions, e.g., chalking, 
after-yellowing, fading and other color 
changes, sharp and frequent temperature 
alterations, moulds, and (in the case 
corrosion-prevention) water, rust not 
removed prior painting, sea-salt, in- 
dustrial gases, and electrical action due 
contact dissimilar metals, the 
surface coated, e.g., efflorescense, attack 
oil coats alkaline plaster, and bleed- 
ing-through undercoats, faulty 
preparation the surface, application 
unsuitable top coats primers that 
ners, excessive dilution, etc. many 
these defects the chemical 
chemical action water observed.— 


Wood Preservatives. Spackman, 
Jr., and Tippo. In. Eng. Chem., 40, No. 
1301-8 (1948). 

Exposure tests 832 panels simu- 
lating ship planking showed that copper 
naphthenate, chlorinated phenol and 
phenymercuric oleate preservatives had 
deleterious effects caulking com- 
pounds used seal seams. There was 
increase failure subsequently 
applied paint provided that normal 
priming coat paint was used. The 
preservatives themselves had little valu 
paint 


Theory for the Mechanism Chro- 
mium Plating: Theory for the Physical 
Characteristics Chromium Plate. 
Snavely, Batelle Mem. Inst. Paper before 
Electrochem. Soc., 92nd Gen. Mtg., Boston 
(1947) Oct. 15-18. Electrochem. Soc., Pre- 
print 92-35, 445-478, Appendix 479-483. 

General study structural character- 
istics chromium plate and mechan- 
ism chromium plating. Data given 
crystal structure chromium de- 
posited from chromic acid solutions. 
view deposition conditions producing 
various structural modifications, hy- 
pothesis for the plating mechanism 
presented. Hard chromium plate com- 
merce “cracked” because successive 
deposition hexagonal hydride and its 
decomposition during plating. crack- 
ing occurs, “cathode film” drawn into 
shrinkage cracks fill them with 
compound partially reduced chrom- 
ium. X-ray data are presented sup- 
port concept that hydrides are not mere- 
metallic chromium containing “dis- 
solved” hydrogen. Tables 
raphy 


Porcelain Enamel Versus Corrosion. 
Helen Smith. Corr. and Mat. Prot., 

outlines modern uses porcelain 
enamel, among them its use the Ger- 
mans tor coating aluminum piston heads 
certain types Diesel engines, thus 
the wide use aluminum 
ordinarily very susceptible 
attack hot gases. Porcelain enamel 
many cases was found better 
than corrosion resistant metals chem- 
ical, food, rubber, pharmeceutical, home 
equipment, and construction industries. 


Lumber, Investigation Protective 
Sheathing Materials Inhibitors Against 

hipworms—Effect Creosote Cop- 
per Bottom Paint. Shoemaker. 
Naval Base, Philadelphia, Industrial Test 
Laboratory, Rept. No. 2024 (1947). Prev. 
Det. Abs., W26 (1948). 

Wooden test panels, creosoted pres- 
Sure treatments and then painted with 
anti-fouling paint, were studied for anti- 
fouling effectiveness and paint adhesion. 
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plays important part the reduction shut-downs and lost 
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The creosote preservatives had appre- 
ciably adverse effect the anti-fouling 
efficiency the adhesion the paint 
still 


Anti-Fouling Paints: Resistance 
Marine Borers. Shoemaker and 
Tucker. Naval Base, Rept. No. 
2068 (1946). Prev. Det. Abs., No. Lac 
A-236 (1947). 

concluded that any copper-con- 
taining anti-fouling paint effective against 
fouling will effective against wood 


Protective Coatings for Magnesium 
Alloys. Siebel. Metalloberflache, No. 
213-220 (1947). 

Chemical Processes—Descriptions are 
given immersion processes, including 
the bichromate-nitric acid, bichromate- 
chrome alum, 
acid-chrome alum methods. The bichro- 
mate-chrome alum process, with slight 
modifications, suitable for massive 
castings Elektron, while the bichro- 
mate-nitric acid process particularly 
suitable for die-castings. Anodic-oxida- 
tion processes are reviewed, particularly 
those employing molten aqueous solu- 
tions, and the Elomag and Seomag 
methods. The fluoride process I.G. 
Farbenindustrie, using 
tions alkali fluorides and phosphates 
and DC, described detail, 
together with suitable degreasing, clean- 
ing and finishing treatments. The prop- 
erties the films produced are dis- 
cussed, Normally they are 8-10 thick, 
the outside, that the increase 
thickness only and the increase 
weight 


Lumber: Investigation Protective 
Sheathing Materials Inhibitors Against 
Shipworms—Coal Tar Base Coatings 
Primers for Copper Bottom Paint. 
Naval Base, Philadelphia, Ind. Test Lab. 
Report, No. 2026 (1947). Prev. Det. Abs., 
W28 (1948). 

Coal tar pitch was applied unmodi- 
fied, and from solution and aq. emulsion, 
primers for anti-fouling paint 
various wood panels, which then were 
submitted marine exposure under 
conditions heavy fouling. general, 
the anti-fouling paint alone provided 
good protection any the two-coat 
systems with respect resistance 


Resistance Toxic-Impregnated 
Wood Marine Borers. Shoe- 
maker. Naval Base, Philadelphia, 
Industrial Test Laboratory, Report No. 
2098-A (1947). Prev. Det. Abs., 
(1948). 

Test panels impregnated pressure 
treatment with toxic compounds were 
submerged the sea for months. 
Copper and copper 
tachlorphenate” were the only two com- 
pounds effective for the whole period. 
Copper sulphonate may leave sticky 
residue the wood surface appli- 


cation, but careful technique would 
probably eliminate this disadvantage. 
—RCLPI. 


Effectiveness Specification 52W5 
Preservatives and Acid Cupric Chromate, 
Copper Arsenite and Creosote Retard- 
ing Attack Hull Planking Marine 
Hughes. Naval Base, Philadelphia, 


Ind. Test Lab. Report, No. 2007 (1947). 
Prev. Det. Abs., W102 (1948). 

Tests indicate the value pressure 
treatment the wood applying 
preservative; acid cupric chromate, 
ammoniacal copper arsenite and 
creosote were more effective than copper 
naphthenate. Chlorinated phenols and 
phenyl mercuric oleate were 


Protective Coatings. Sharpe, Jr. 
Chem. Eng., 55, No. 228-32 (1948). 

note the resistance number 
materials, mainly proprietary Amer- 
ican finishes, sulfuric acid 
furous acid concentrated and dilute 


Organic Coatings for Corrosion Pro- 
tection. Seagren. Corrosion, No. 
219-26 (1948). 

general outline. The durability 
under immersed conditions phenolic 
type resin vehicles stressed. 
nolic resin paint, pigmented with zinc 
dust and oxide, gave service 
dam gates for eight years. Reference 
made the use silicone resins 
heat-resistant 


Paraffin Oxidation Residues. 
Schultze. Farben, Lacke, 
No. 56-7 (1948). 

proved excellent raw material 
for the German lacquer and paint in- 
dustry. They are suitable for metal and 
wood coatings and have anti-corrosive 
and anti-fouling properties, They have 
been used successfully the manufac- 
ture water-paints, which may 


applied rusty iron without priming 
coat.—RCLPI. 


Lacquers and Lacquering for the Im- 
provement and Protection Metal Sur- 
faces. Schoch. Metalloberflache, No. 
10, No. and 12, 268-270 (1947). 

Types lacquer, methods applica- 
tion, and the properties the resulting 
surfaces are described 


Neglected Cause Unsatisfactory 
Exterior Bad Weather. 
Schmidt-Lamberg. Farben, Lacke, Anstri- 
chstoffe, No. 42-3 (1948). 

Water retained, from whatever cause, 
weakness the paint system, that 
small rises ambient temp. cause 
vaporization, leading the exertion 
considerable bursting pressures the 
underside the paint film. this re- 
spect, modern finishes, noted for their 
superior impermeability the entry 
moisture, have this disadvantage, that 
they equally well suppress the passage 
water outwards. During the applica- 
tion paint, the presence moisture 
may lead poor wetting the surface, 
with consequent flocculation the paint 
into oil-rich globules, impoverishing the 
rest surface, and this effect also 


produced rainwater falling the 
fresh 


Paints for the Navy. Salvi. 
Vernice, No. 55-9 (1948). 

Italian specifications are reviewed, 
covering anti-corrosive, antifouling and 
normal types 


Aluminum Paints. Salomone. /nd. 
della Vernice, No. 125-7 (1948). 

The loss brightness and decrease 
properties 


protective which occur 


aluminum paint films ageing appear 
aluminum flakes, such that continuous 
metallic lamina longer 
Pretreatment the aluminum powder 
with sodium chromate prior its 
corporation the medium increases the 
period during which 
structure maintained, but does not 
prevent the brightness 


Observations the Growth Fungi 
Paint Film. Roschman and 
Thews. Paint Var. Prod. Man., 28, No. 
(1948). 

Fungi attacking paint films are 
fied follows; Dark-grey black fungi 
which attack oil paint 
beneath; greenish fungi which settle 
and propagate top the paint film; 
violet fungi which occasionally develop 
white paint, particularly when ap- 
plied wood infected with 
reddish fungi; fungi related dry-rot 
fungus. The principal characteristics and 
conditions favoring growth each class, 
and preventive measures are 


—RCLPI. 


Scaling and Peeling Nickel Deposits, 
Richards. Metalloberflache, No. 
173-176; No. 197-199 (1947). 

The causes and prevention the 
scaling and peeling electro-deposited 
nickel are summarized.—MA. 


Lumber, Investigation Preservative 
Treatment for Prevention Decay 
White-Lead Paint and Double-Planking 
Cements. Naval Base, Philadelphia, 
Ind. Test Lab. Rept., No. 2006 (1947). 
Prev. Det. Abs., W98 (1948). 

Sixteen proprietary cements and white 
lead paint were tested against 
types fungi. White lead paint proved 
ineffective but cements containing 
were 


Ship-Worms Blocked Paints. 
Anon. Resinous Reporter, No. 2-4 
(1947). N.P.V.L. Abs., No. 131, (1948). 

paint made from venyl resin, 
plasticised with proprietary plasticiser, 
has given protection for wooden ships 


against the attacks 
—RCLPI. 


Prevention Corrosion Lead 
Sheathed Cables Means Vulcan- 
ized Protective Covering. Reinitz 
and Zamborsky. Corrosion, 432-444, 
discussion 444 (1948) Sept. 

Gives details research 
for prevention above corrosion 
damage caused action corrosive 
media, galvanic action involving dis- 
similar metals, scoring during in- 
stallation, and stray and other cur- 
rents the presence electrolyte. 
described, illustrated, and 
mersion test, internal-pressure bursting 
test, and manhole bend test. The 
specially designed multi-layer neoprene- 
fabric protective sheath which de- 
protection against all the types 
sion and also for increasing resistance 
mechanical damage. 


Under-Water Anti-Fouling Paints. 
Rabate. Peint. Pig. Vernis, 24, No. 
114-9 (1948). 

Three classes anti-fouling paints 
exist: Permanently toxic, 
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the efficacy depends continuous exu- 
dation toxin, more less soluble 
Gamexane), whose action may sup- 
plemented biochemical means, 
agents capable solubilising calcareous 
secretions, preventing the harden- 
ing albuminous deposits (e.g., metal 
cyanadies); exfoliating compositions, 
strongly chalking paints; compo- 
sitions affording points attachment 
for marine fauna and flora reason 
the smoothness and hardness the 
surface. This latter class 
based bitumen, with other materials 
and applied hot. with this class 
that the article principally concerned, 
its historical development 
sidered with particular reference the 
Moravia formulations and those for hot 
plastic paint the Navy. Com- 
parative costs protection the differ- 
anti-fouling paints given. 


The Problem Ship Fouling. 
Pyefinch. Discovery, No. (1948). 
review.—RCLPI. 


Non-Electric Plating. Product Finish- 
ing, No. 52-54 (1948). Cf. Met. Abs., 
15, 414 (1948). 

description the electro- 
less plating process whereby nickel 
cobalt deposited metal surfaces 
chemical reduction nickel cobalt 
salt with hypophosphite hot solution 
(>90° C.). Suggested solution composi- 
tions are 


Effects Mixed Fungicides Various 
Organic Coating Systems. Co. 
Navy Contract. NORD-6119-Task 
601 (1946). Prev. Det. Abs., No. Lac 
5-6 (1947). 

The coatings tested were: melamine/ 
Et. Cell. Lacquer (II) 
short tung oil/phenolic vsh. (III) and 
paraffin wax solution (IV). Effective 
mould prevention was obtained using 
(1) mixture phenyl-mercuric 
phthalate (1%), phenylmercuric salicy- 
and/or phenylmercuric 
phenylmercuric phthalate 
lanilide (10%) 
(10%) mixtures any two lower 
proportions; (IV), mixture 
diphenylmethane (2% each).—RCLPI. 


Mildew Inhibitors for House Paints. 
Vannoy. Off. Dig., No. 277, 162-75 
(1948). 

Test fence exposures under conditions 
prone mildew are considered the best 
means evaluation the mildew-re- 
sistance paints. The following con- 
clusions have been reached the re- 
sult extensive series exposure 
titanium dioxide house paints 
Delaware for 2-5 yrs.: phenyl mercuric 
oleate the most effective mildew 
inhibitor for house paints, 0.05 wt.-% 
the total paint being about the optimum; 
cuprous oxide (2% the paint) also 
good, but its use confined tinted 
moderately good axe mercuric 
benzylated 
and zine tetra-chlorphe- 
nate; the last-named 
naphthalene the paint reduce 
durability. Mildew-resistance 
titanium dioxide pigments decreases 
chalk-resistance increases; zinc oxide 
and leaded zine oxide are the most 
modifying pigments for con- 
mildew. Calcium carbonate im- 
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parts the best mildew-resistance the 
common extenders, followed order 
silicon dioxide, magnesium silicate and 
calcium sulphate. Bodied oil more re- 
sistant than refined, which turn 
more resistant than raw linseed oil. Fish 
and soya oils tend support mildew 
growth more than linseed oil. Chlor- 
inated rubber and hardening resins im- 
prove the resistance oil paints, phe- 
nolics being more effective than alkyds. 
copper screen attached painted 
surface inhibits growth for 
area about the wire. iron screen 


gives similar, but less effective, results. 
—RCLPI. 


Tropicalisation Studies. Rept. No. 
for the Navy Bureau Ordnance, 
1946, pp.; Prev. Det. Abs., No. Lac 
7-11 (1947). 

The following materials were tested 
for fungicidal properties: Nylon covered 
wire (no fungicidal activity); tung oil 
varnish with mixture phenylmethionyl- 
o-amino-phenylmercuric 
(0.5%) and salicylanilide (5.0%) (fungus 
growth occurred all samples); phenyl- 
mercuric o-benzoic-sulphimide 
ous vinyl resin finishes (phenolic 
chloride and vinyl butyral finishes gave 
satisfactory results fungicide concn. 
1%). Tests were made determine 
efficiency fungicides against 
specific organisms.—RCLPI. 


The Deposition Tantalum and Co- 
lumbian from Their Volatilized Halides. 
Gonser. Electrochem. Soc., 93, No. 
258-265 (1948). 

The technique obtaining coatings 
tantalum and columbium the hydro- 
gen reduction their pentachlorides 
described. The coatings have been ap- 
plied successfully rod, wire, sheet, 
tube, blocks and crucibles. Copper, iron, 
nickel, molybdenum, alloy steels and 
ceramics have been coated. The thick- 
ness obtained has been 0.030 
more. The deposits were ductile, ad- 
herent and non-porous. Alloys tanta- 
lum and columbium also have been de- 
posited from mixtures the two penta- 
chlorides. Details are given some 
the physical and chemical properties 
the coatings and photomicrographs 


three tantalum deposits are shown. 
—MA. 


Refractory Ceramic-Base Coats for 
Metal. Plankenhorn. Amer. 
Ceram. Soc., 31, No. 145-153 (1948). 


describes work carried out de- 
velop heat-resisting ceramic coatings for 
ferrous and non-ferrous alloys intended 
for high-temp. operation. was hoped 
metals thus coated would have higher 
resistance scaling and could used 
higher temp. than hitherto. Tests for 
adherence, thermal shock resistance and 
refractoriness, etc., are described and re- 
sults obtained with various coats are 
presented. Preparation the metal was 
investigated, and was concluded that 
sand-blasting the best method. Some 
the coatings developed gave encour- 
aging 


Work the Corrosion Committee 
the British Iron and Steel Research As- 
sociation. Corrosion Committee, British 
Iron Steel Research Assoc. Paint Tech., 
13, No. 150, 232-3 (1948). 


Extracts paint interest parts 


CORROSION—-NATIONAL ASSOCIATION CORROSION 


report given the May Birmingham 


Yellow Chromate Primer Paints. Anon. 
Paint Progress, No. 2-3 (1948). 

Yellow chromate primers, particularly 
those based zinc and lead chromates, 
have given useful anti-corrosive service 
structural 


Report Conference Saponified 
Copolymer Vinyl Chloride and Vinyl 
Acetate. Overbeck. Off. Tech Services 
Report. PB. 70160, Frames 509-511; 
Consultants’ Bureau (New York) Trans- 
lation PVL, 23. 

discussion the use saponified 
copolymers 80% vinyl chloride and 
20% vinyl acetate together with certain 
di-isocyanates, improve the wetting 
properties, especially rust-preventive 
paints. Comparison made between sa- 
ponified and unsaponified copolymers. 
Substitution polymers containing 
groups for those with groups 
considered.—RCLPI. 


Chemical Coatings for Improved Cold 
Shaping Steel. Overath. Henry 
Brutcher (Altadena, Calif.), Translation 
No. 2179, 1948, pages. Condensed from 
Stahl und Eisen, 68, No. 13-14, 231-235 
(1948). 

Discusses technological importance 
chemical coatings, especially metal phos- 
phate coatings, for the cold shaping 
steel. Describes phosphating practices 
and explains phenomena observed 
variety cold shaping operations, 
the basis chemical and physical prop- 
erties the coatings. Gives data use- 


fulness various forming processes.— 
BLR. 


Metal Powder Paints. Muller. 
della Vernice, No. 4/8, 123-7 (1947). 

The use copper, zinc and aluminum 
paints described. demonstrate the 
protective property aluminum paints, 
sheets iron containing pockets rust 
were painted with: two coats Zinc 
oxide/Titanium dioxide oil paint, one 
coat oil paint and one coat 
aluminum paint. After months’ ex- 
posure, the (a) sheet was spotted with 
rust, but the (b) sheet was little changed. 
removal the paint, extensive rust 
was found the (a) but only isolated 
rust the (b) sheets—RLCPI. 


Interior Tank Coatings. Moore 
and Phelps. Off. Dig., No. 280, 381-3 
(1948). 

The coating must resist weather, crude 
petroleum, abrasion, water, sulfur-con- 
taining oils, and hydrogen sulfide. 
special phenol/formaldehyde type resin 
gave the best 


Protective Coatings Zinc Alloys. 
Walter Meyer. Metalloberflache, 
No. 220-221 (1947). 

Chemical-immersion 
oxidation processes are reviewed. With 
chromate dipping processes the color 
the film depends the composition 
the alloy, particularly the copper content. 
employing dilute soltuions stannates, 
oxalates, permanganates ferrocyanides 
the properties the film are related 
electrolyte concentration, temp., and 


The Influence (High) Voltage (and 
Current Density) the Structure 
Electrodeposited Nickel. 
11/12, 258 (1947). 

The use high voltages and c.d. 


ENGINEERS 


nickel baths gives thick, finely crystal- 
line columnar deposits with the crystals 
oriented perpendicular the basis metal. 
Such deposit not only gives good pro- 
tection result its thickness, but 
also has the best mechanical properties 
deformation—MA. 


Surface Protection Metals Tin 
Metalloberflache, No. 185- 
187 (1947). 


report the German Copper In- 
stitute. new tinning process de- 
scribed, based reaction Me+ 
the metal surface. After cleaning and 
degreasing, the parts are placed, for 
specified time, graphite crucible con- 
taining mixture potassium, sodium, 
zinc, and stannous chlorides 350°-450° 
C., removed, washed water, and dried, 
With bronze and brass articles the usual 
immersion time min. produces 
surface film pure tin 0.015 mm. thick 
(70 with steel film 0.004 mm. 
thick produced 15-60 sec. The 
method particularly suitable for the 
protection thin-walled, high-pressure 
bronze brass aircraft and marine ap- 
paratus made close tolerances, the 
increase size, 0.05-0.002 mm., 
small that can neglected; the cor- 
rosion rate only 1/20th that un- 
treated parts. The process simple and 


very economical materials and time. 


Nickel Plating Chemical Reduction. 
Review the Literature.) 
flache, No. 168 (1947). 

_The non electrolytic deposition 
nickel from aqueous solutions contain- 
ing nickel chloride, sodium hypophos- 
phite, ammonium chloride and sodium 
citrate described. The method ap- 
plicable iron, nickel, gold, cobalt, 
palladium, and aluminum, but not 
platinum, copper, zinc, and lead. The 
rate deposition (which varies between 
0.005 and 0.012 mm./hr.) and the color 
the deposit depends the compo- 
sition the 


Fatigue Limit Chromium Plated 
Steel. Mehr, Oberg and Teres, 
Army Air Forces. Wright Field Monthly, 
34, No. 12, 1345-1359 (1947) Dec. 


Effect chromium plating fatigue 
limit and development process, par- 
tially realized, which would cause such 
low fatigue loss that necessity for test- 
ing each plated part could dispensed 
with, are discussed. Results earlier 
fatigue work chromium plated steels, 
including nickel-molybdenum 
mium-nickel-molybdenum-vanadium, are 
given. Steel used this investigation 
SAE 4340 chromium-nickel-molybdenum. 
Minimum reduction fatigue strength 
for chromium plating 0.001 inch 
thickness without the use nitriding 
was about particular tempera- 
ture, the higher the current density, the 
less the reduction fatigue proper- 
ties. Baking after plating remove 
hydrogen embrittlement 
fatigue limit number cases. 
ficial results were obtained nitriding 
the steel prior plating, but electrolytic 
polishing produced marked decrease 
the fatigue limit the steel. Results 
fatigue tests and findings relative 
crack formation, porosity, and hardness 
are tabulated. concluded that chro- 
mium plate cannot 
criminately highly stressed areas sub- 
ject 
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Barrett* Waterworks Enamels are manufactured specifically 
fulfill the service requirements the water industry. 


Materials and Application They neither flow nor sag temperatures high 160°F.; 
nor they crack temperatures low 20° below zero. 
Procedure for 
Moreover, Barrett enamels possess sufficient 


flexibility and ductility accommodate the 

the backfill when the pipe not full water. 
When used line the inside pipe, Barrett enamel prevents 
tuberculation, thus enabling the pipe maintain its 
original capacity. The Hazen-Williams coefficient flow 
can increased from 100 150 coating with Barrett 
enamel. Thus, 50% more water can put through the pipe 
with the same expenditure horsepower. 
The Barrett organization will glad advise 
you any pipe coating problems. 


THE BARRETT DIVISION 


loss bond occurs the inter-faces Rector Street, New York 
steel, primer and enamel. 
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TULSA, April 4—Before group pipeline 
eers, and owners today, the new, 
improved underground pipe 
wrap, was ann ens-Corning Fiberglas 
Corporation and dem their company 
engineers and service engi western 
Engine Equipment Co., Tulsa, 
putors Coromat. 


experts explained that the new 


was developed meet the need for 


pipe wrap longer length rolls than 
heretofore used the industry and with increased 
tensile and tear strengths sufficient allow appli- 
cation coating and wrapping 
machines increased speeds and with fewer 
starts and stops- 


The new material much 300% 
stronger than conventional-type glass pipe wraps, 
has twice the resistance transverse tear, 


June, 
af i 


ABSTRACTS 


THE IMPROVED UNDERGROUND PIPE WRAP 


CUTS COSTS FOR YOU 


Your wrapping crews can apply this new stronger 

the improved underground pipe wrap faster much FREE SAMPLE 
150% faster. And with practically zero incidence breaks 
each 400-foot, 800-foot 1200-foot roll that means less 
starting and stopping wrapping machines and less patch- 
work resulting from such stops. The new almost 
300% stronger than ordinary glass-type pipe wrap material, 
has specially designed glass-yarn reinforcing that vastly in- 
creases resistance transverse tear. 

And you still get all the cost advantages that you have been 
getting with the previous Fiberglas* Underground Pipe Wrap 
made greater penetration the wrap 
the bitumen, lighter weight than any organic pipe wrap 
comparable properties, complete freedom the glass-mat wrap 
from rotting, complete inertness the bitumen coating, and 
maximum reinforcing the bitumen coating the strong 
glass fibers and yarns that form 

“Coromat” the newest product Owens-Corning Fiberglas 
research and engineering, has been tested the lab and the 
field. Write today for free samples and copy FREE BOOK 
the technical book “Corrosion Control for Underground 

Write OWENS-CORNING FIBERGLAS CORPORATION, Dept. 958, 
Toledo Ohio. Sales offices leading cities. 


*Fiberglas Pat. Off.) and 
Coromat are the trade-marks Owens- 
Corning Corporation for 
products made with glass fibers, 
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Exposure Tests with 
Finishing Paints Wood. Dooper 
and Hermann. Circ. No. 
50, pp. (1948). 

The main group finishing paints 
tested was prepd. from four vehicles and 
pigts. pigt. mixtures. Two priming 
systems were used and the duration 
the exposures were four yrs. The paint 
systems were applied brush Scot- 
tish pine. Better durability was obtained 
over classical priming system based 
linseed oil than over standard mod- 
ern priming system based oil- 
modified alkyd. Minor variations the 
priming system did not make any ap- 
preciable difference. Weathering the 
panels exposed the horizontal 
was more rapid than 45°. the four 
main vehicles tested, bodied linseed 
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oil (80)/modified phenolic resin (20) 
combination was The other 
three, consisting of: linseed stand oil, 
tung oil (61.5)/ linseed stand oil 
alkyl-phenolic resin (30.8%), and lin- 
seed oil-modified alkyd were about the 
same. Addition chlorinated 
rubber the alkyd vehicle brought 
about improvement and addition 
38% was decidedly unfavorable. the 
pigts. the best results were given 
iron oxides (red, yellow, brown 
black), iron oxide/Bremen 
tures, pigts. containing lead chrome, alu- 
minum, aluminum/yellow iron oxide, 
lead titanate and non-chalking 
general, durability paints with white 
pigts. was low, particularly with zinc 
oxide, zinc sulfide lithopone. All 
paints lost their gloss relatively 


Double 


Protection 


r 


for your 
pipe lines 


Bitumastic* Enamels, supplemented cathodic 
protection, give your pipe lines the most economical, 
effective protection you can obtain against electrochemical 


corrosion. 


When you use Bitumastic Enamels, cathodic protection 
costs are their lowest. sacrificial anodes are employed, 
the number required reduced. rectifying equipment 
used, current requirements are minimum. 

Koppers Bitumastic Enamels are waterproof, inert cor- 
rosive soil chemicals, and not deteriorate with age. These 
qualities, plus high electrical resistance, make Bitumastic 
Enamels particularly well adapted for use with supplemen- 


tary cathodic protection. 


Your Koppers sales engineer will tell you more about the 


KOPPERS COMPANY, INC., Dept. Pittsburgh 19, Pa. 


effectiveness and low cost this protection. Call him today. 


* Reg. U.S. Pat. Off, 
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short time; the best binder this re. 
spect was the alkyd, particularly com. 
bination with chlorinated 
bon black, yellow iron oxide, yellow iron 
oxide/Bremen blue, red iron oxide and 
lead chrome pigts. behaved most 
tween loss gloss the early expo- 
sure and durability. Nearly 
chalked some extent, those based 
alkyd resin with without chlorinated 
rubber least so. Aluminum paints did 
not chalk. The worst the pigts. were 
(except the non-chalking type), 
red, brown and black iron oxides and 
dark chrome green. Discoloration 
curred many forms, but least was 
observed with iron oxides and_ their 
mixtures with aluminum and Bremen 
blue, phthalocyanine blue 
Mould growth occurred nearly 
all paints, least with zinc oxide and 
most with 


Blistering Paint. Grondal, 
Western Paint Rev., 34, No. 28, 48+ 
(1948). Abs., No. 137, 161+ 
(1948). 


Paint blistering caused the ac- 
cumulation water vapor the 
paint and the development 
vapor pressures due temp. changes. 
Faulty methods construction are im- 
portant causes this trouble. study 
the causes blistering proposed, 
which hoped will provide definite 
information for architects 
that better construction methods will 


Drying Times for Certain Fungicidal 
Lacquers and Varnishes. Klemme. 
Naval Ordnance Laboratory, Test 
Rept. T-326; Project No. 261, pp. 
(1946); Prev. Det. Abs., No. Lac 3-4 
(1947). 

Tests with ethyl cell. lacquers, p-phe- 
nyl-phenolic resin/tung oil vsh., and cell. 
acetate-propionate lacquer containing 
o-benzoic-sulphimide 
fungicide were made. general 
was found that the addition fungicide 
shortened the drying times the coat- 
ings tested, but the tung oil vsh. and 
ethyl cell. lacquer wire became tacky 
again after completely drying. Cell. ace- 
tate-propionate lacquer was not affected 
this 


Improving the Adhesion Organic 
Finishes Over Zinc Plate. 
No. 104 (1948). 

short article describing 
use chromate dip treatment prevented 
the lifting baked enamel finish 
steel parts subjected sud- 
den temp. changes aircraft. Various 
treatments were tested, and unnamed 
commercial chromate solution 
ing formic acid was found the 
most suitable. Enamel applied over the 
treated metal withstood cycles 
“heat shock” test which comprised 
hr. with 100% humidity 40° C., hr. 
40° C., and hr. 135° 


Electroplating Aluminum and Its 
Alloys. Hood. Commonwealth 
Australia, Munitions Supply Laborato- 
ries. Inform. No. 10, (1947). 


bibliography published work 
all aspects electroplating 
num and its alloys. Each reference 
accompanied abstract, which 
some cases fairly The references 
are grouped according the date 
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publication the work, the first group 
covering 1918-34. Each year then dealt 
with separately 1947. total 
references included, and the index 
shows that some the aspects covered 
are the Alumon, Cromalin, Elytal, and 
Krome-Alume processes, and the plat- 
ing cadmium, chromium, copper, gold, 
nickel-silver, tin, and 


Petroleum Rust Preventives. Albert 
Hickel. Pet. Ref., 27, 94-96 (1948) Aug. 

Describes various grade available now 
for practical application, and discusses 
condition and length service being 
big factors consider corrosion 


CONSTRUCTION MATERIAL 


Welding and Applications Stainless 
Steels. Zapffe. Paper before ASM, 
Indianapolis Chapter, Sept., 1947. Metals 
No. 11, (1947) Nov. 

After historical background, stain- 
less steels the basis corrosion and 
oxidation resistance are discussed. Sta- 
bilized grades austenitic stainless were 
recommended for corrosion resistance. 
Breakdown some hundred alloy modi- 
fications into three groups, and further 
subdivision each group into minimum, 
medium and 
ranges was given. Phenomena underly- 
ing the hardening hardenable, mar- 
tensitic, chromium steels and the low 
notch-impact strength nonhardenable, 
ferritic, chromium steels were illus- 
trated fractography. Hydrogen em- 
brittlement pickled and electroplated 
steel was explained the basis spe- 
cial bend test. Evidence for newly con- 
ceived slag form chromium, chromium 
protoxide, which dissociates cooling, 
causing free chromium 
was given. Phenomenon gives rise in- 
clusions stainless steel containing vis- 
ible metallic particles, and unexpected 
chemical changes the reduction 
chromium ore. similar low-sulfur form 
causes reaction free-machining hard- 
enable martensite steels containing 
minimum chromium and carbon which 
allows corrosion develop around sul- 
fide 


Experiences with Aluminum Electrical 
Conductors Aircraft. Wolff- 
ramm. Tech. Data D., 13, No. 7-13 
(1948) Jan. 

Although the material situation Ger- 
many did not permit introduction 
aluminum cables for aircraft electrical 
Systems, the development terminals 
has progressed far that technical 
difficulties were expected from this point. 
The copper and aluminum were con- 
nected terminal box, sealed with 
asphalt varnish that moisture could 
not other applications the most 
solution was use copper- 
aluminum bimetal, called “Cupral.” Bi- 
metallic sleeves always must used 
the aluminum cable con- 
nected another metal. Sleeve and 
terminals are shown. Investigations con- 
cerning aluminum corrosion indicate that 
aluminum could used with cadmium 
better than with any other metal. Fur- 
ther investigations may show whether 


ABSTRACTS 


Applications Corrosion Resistant 
Metals Railroad Electrical Construc- 
Negley, Wadham. Paper before 
A.A.R., Electrical Sect. Eng. Div. Chi- 
cago, Sept. 30-Oct. 1947. Mech. 
Eng. 121, No. 11, 620-621 (1947). 

Concluding report tests corro- 
sion resistant materials includes data 
from tests made smoke jack 
engine house Cedar Hill, Conn.; serv- 
ice tests tunnel Welch, Va.; 
and the salt air Lambert Point, 
Va. The materials included aluminum 
alloys, brass, leaded brass, Muntz metal, 
many bronzes, copper, copper-nickel al- 
loy, chromium-nickel alloy, malleable 
iron, ingot iron, wrought iron, carbon 
steel, carbon steel galvanized, copper- 
bearing iron and steel, chromium steel, 
chromium-nickel steel, chromium-nickel- 
molybdenum steel. Bronzes offered the 
highest resistance corrosion. Good 
results were obtained with chromium- 
nickel-molybdenum 
and chromium-nickel steels. The Cedar 
Hill test was accelerated test which 
conditions were much worse than usual 
railroad using steam locomotives. 
The Hemphill Tunnel test represents 
about the worst corrosive conditions 
railroad using steam-locomotives. The 
Lambert Point test represents average 
conditions caused moderate num- 
ber locomotives near salt water. 
general, materials which showed good 
resistance the accelerated tests 
Cedar Hill also showed good resistance 
the service tests Hemphill Tunnel 
and Lambert Point. However, the depth 
loss 17ST aluminum Lambert 


Point was 5.7% that the sample 
Cedar Hill; while sample 18-8 stain- 
less steel Lambert Point was only 
0.086% the sample Cedar Hill. 
Therefore would impossible pre- 
dict the loss various materials serv- 
ice from accelerated tests smoke 
jack. the discussion, was brought 
out that when cables are over the track 
rather than one side the track 
which steam locomotives are operated, 
the core wires are much more subject 
corrosion. Also the tension the wire 
has bearing the rate corrosion. 
Interest aluminum roof truss 
roundhouse was expressed, since alu- 
minum was considered unsuited rail- 
road applications. Aluminum fittings 
overhead wires have been protected suc- 
cessfully bitumastic coatings—INCO. 


Selection Valve Material for Petro- 
leum Applications. Teeple. Proc. 
Am. Petro. Inst., 283M 35-41; dis- 
cussion, 41-43 (1948). 

Reviews available materials con- 
struction for valves from the standpoint 
applications petroleum processes. 
Corrosives considered 
acid, hydrogen chloride, hydrogen fluo- 
ride, sodium hydroxide, ammonia, high- 
temperature sulfur, and others. Materi- 
als considered include steel and cast 
iron and the highly alloyed materials.— 
BLR. 


Materials Construction Stainless 
Steels and Other Ferrous Alloys. 
Nemours Co. Ind. Eng. Chem., 39, 
No. 10, 1248-1245 (1947) Oct. 


Review deals primarily with advances 


MODEL 258 


Today’s finest, 
most dependable 
Geophysical Pros- 
pecting Instrument. 


MAKE FAST, ACCURATE 
CORROSION SURVEYS 


with 


VIBROGROUNDS 


MODEL 243 


Soil Resistivity Meter. 
Engineered to utmost 
precision for widest range 
of soil conditions. 


Model 258 Geophysical Prospecting Instrument precisely measures ohmic resistance of subsurface 
earth with 1% of full scale length, with the speed of simple push button operation, Not affected by . 
“stray” AC or DC currents and potentials. Four overlapping ranges 0-3, 0-30, 0-300, 0-3000 ohms. 
Incorporates 13” dial type potentiometer. Bridge type circuit using D’Arsonval galvanometer provides 


null balancing that eliminates errors usually encountered in indicating instruments. 


Model 243 Soil Resistivity Meter, also of simple push-button control reads soil 
resistivity within radius approximately 12’ of prod tip inserted to any desired depth. 
Calibrated to read ohms per cubic centimeter. Range 0-30,000 ohms per cc. 

Probe of special design. Only one probe required. 


BOTH INSTRUMENTS furnished complete with batteries compactly housed in 
light weight wrinkle finished metal cases. 


Send for fully 
descriptive bulletins 


3750 Belmont Ave. 


CHICAGO 18, ILL. 
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austenitic stainless steels from begin- 
ning war 1946, but iron-silicon 
alloys, austenitic cast iron and austenitic 
manganese steels also are briefly dealt 
with. 165 references are covered.—INCO. 


Corrosion-Resistant Cements. Evans. 
Chem. Ind., 20, 307-311 (1948) May 15. 


Discusses the various types ma- 
terials used join acid-resisting bricks 
and tiles, acid-resisting stoneware, and 
carbon bricks. Covers Portland cements, 
ciment fondu, silicate cements, sulfur 
cements, bitumen cements, silicon-ester 
cements, latex cements, synthetic-resin 
cements, future developments, and ap- 
plications corrosion-resistant cements. 


—BLR. 


Metal Bellows. Electronic Eng., 19, 397 
(1947) Dec. 


1925 Clifford Mfg. Co. America 
developed process for formation thin 
rolled metal bellows one piece 
hydraulic pressure. Production and char- 
acteristics bellows are reviewed. Bel- 
lows formed from silver-clad brass 
possess all the properties the internal 
metal and are corrosion-proof for use 
exposed 


Selection Engineering Materials for 
Coke Plants. Pogacar, Koppers Co. 
Paper before Blast Furnace 
Oven Assn., Eastern States Div., Feb. 
1948. Blast Furnace Steel Plant. 36, No. 
439-442 (1948) Apr.; Ibid., No. 555- 
559 (1948). 

Discussion important properties 
metals usually considered selection 
correct metal for replacement, including 
mechanical properties, failure metals, 
creep failure, wear, corrosion, galvanic 
corrosion, concentration cell effects and 
intergranular corrosion. Stainless steels 
and chromium-iron have different posi- 
tions galvanic series depending upon 
whether they are active passive. When 
stainless steels are used for corrosion 
resisting properties, care taken 
prevent other metals from contacting 
the same liquids. Tables including types 
corrosive failures, and galvanic series, 
photographs showing types failure, 
including water box aluminum 
tube condenser with zinc added in- 
crease life aluminum tubes, diagram 
concentration cell and microphoto- 
graphs intergranular corrosion 18-8 
stainless steel are included.—INCO. 


Stainless Steel Valve Machinery and 
Equipment. Petro. Eng., 19, No. 171 
(1947) Dec. 

Ohio Injector Co. build especially for 
the chemical and food industries out- 
side screw and yoke type valve, having 
bolted bonnet, tapered wedge and 
screwed ends, and constructed that 
all parts contact with the liquid are 
low carbon type 316 stainless steel. 
Packing and gaskets are corrosion re- 
sistant. bushings through which 
the rises, are 


Thermocouple Protecting Tubes. 
and Meth., 25, No. 143 (1947). 

Recommendations for various atmos- 
pheres and operating temp. 


Old Creosoted Piers Borer-Infested 
Waters. Mann. Wood Preserving 
News, 26, 1-3, (1948). Prev. Det. Abs., 
W114, (1948). 

Southern yellow pine piers, built into 
the open Atlantic Daytona Beach, 
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Florida, and creosoted have withstood 
attack marine organisms for 23-24 
years, where similar uncreosoted piers 
have collapsed after only short im- 
mersion.—RCLPI. 


Alloys for Severe High-Temperature 
Service. Leslie and McPher- 
son, Eng. Exp. Sta., Air Material Com- 
mand, Research Foundation Projects, 
No. 297 and 298, Wright Field. Eng. Exp. 
Sta. News, 19, No. 42-47 (1947) Dec. 

Past development high tempera- 
ture alloys reviewed, mentioning Vital- 
lium, Inconel and Hastelloys and their 
corrosion resistance. These alloys were 
investigated for use 
Present investigations described are 
study Timken 16-25-6 alloy (chro- 
mium nickel molybdenum) and chro- 
mium-titanium binary alloys. The prop- 
erties these alloys are given including 
their corrosion resistance. 


Shielding Fan Systems from Corrosion. 
Langlois, Westinghouse Elec. 
Corp. Heat. Vent. 45, No. 70-72 
(1948) July. 

Methods protecting fan systems 
from corrosion and abrasive action the 
fumes and air include: special metals 
the equipment, special paints, metal 
coatings, resin based and plastic coat- 
ings, and rubber coatings, both natural 
and neoprene. Lead linings are used for 
sulfur dioxide fumes, while black asphal- 
tum coatings are excellent for mild acid 
conditions. Resin plastic based coat- 
ings are resistant most acids and 
alkalis and some oils. Phenolic resin- 
oid repels many acids and vinyl resin 
linings are resistant 
bleaches and solvents. Rubber, best pro- 
tective coating, resistant many 
acids, bases, esters, abrasive materials, 
etc. Tables show recommended 
mum temperatures for fumes various 
acids, chemicals resisted resins, 
and acids resisted rubber giving con- 
centration and maximum temperature. 


Wood Decay and Its Prevention. 
Johnson. Can. Paint Var. Mag., 22, No. 
26+ (1948). 

Conditions favoring fungicidal decay 
and its inhibition are 


Chimney Liner Corrosion Resulting 
from Gas-Fired Furnaces. Johnson. 
Gas Age, 100, No. 29-32, (1947). 
Ceramic Abs., 31, No. (1948) Jan. 

Five thousand two hundred Minne- 
apolis’ 13,800 gas-heated furnaces have 
coated, copper-bearing steel linings, 
9,200 have plain coated steel linings, 614 
have vitreous enameled linings. 
Twelve percent those without linings 
were reported damaged sulfur-con- 
taining gas stacks averaging 340° 
temperature. Seventeen percent the 
plain steel lining showed damage, 
those copper-steel, 0.5% those 
aluminum, and none those with 
glazed 


New Uses for Aluminum: Develop- 
ments Electrical Industry. Iliff. 
Elec. R., 141, 445-446, (1947) Sept. 19. 
Corr. and Mat. Prot., No. 26, (1947) 
Nov.-Dec. 


Pays brief attention corrosion re- 
sistance.—I NCO. 


Examination Aluminium Conductor 
Cables After 15-25 Years’ Service. 
Herenguel. Metallurgia, 38, 244 (1948) 
Aug. Translated and condensed from 
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Revue 357-360 (1947) 
Dec.; 73-78 (1948) Mar. 


Results above examination show 


generally very good condition. satis. 


Chromium-0.5% Molybdenum Pipe 
27, 457s-469s (1948) Sept. 


including creep, and the welding 
fabrication characteristics above 
showed the grade essentially simi. 
lar 0.5% molybdenum steel without 
chromium. However, 
ture-exposure tests showed the 
whether deoxidized with aluminum 
butt-welded -pipe well 
tests lasting 15,000 hr. 
and 12,000 hr. 1100° Scaling tests 
and hardness and notch-impact tests be- 
fore and after air exposure elevated 
temperature indicated that only slight 
oxidation and little embrittlement 
may anticipated during 

Corrosion Resistant Gaskets. 
40, No. 142, 144 (1947) 

Chemically inert gaskets, trademarked 
Chemiseal, utilize coatings polytetra- 
fluorethylene (Teflon) jacketed over fill- 
ers, cores inserts selected materials 
suitable mechanical characteristics, 
Jacket provides properties cliemical 
inertness over temperature range from 
very low values 572° Material re- 
sists attacks corrosive reagents and 
dissolution wide list solvents. Inner 
materials are selected add appropriate 
mechanical properties such as_ tensile 
strength, resilience and other factors 
which the plastics jacket may show cer- 
tain deficiences. Announced 
Gasket Co., Camden, J.—INCO. 


Aluminum Pipe and Tubing. 
Reynolds Metals Co. Heat. Vent., 45, 
No. 83-86 (1948) Feb. 


help evaluate use aluminum 
pipe for heating and ventilating work in- 
cludes pricing information, strength and 
weight, bending, alloys used, weld- 
ing, soldering, galvanic action, chemical 
stability, and thermal conductivity 2S-0. 
Aluminum alloy tubing 
characteristics similar 23-13, and 25-20 
stainless steels. Tables properties 
aluminum alloys, including corrosion re- 


NCO. 


Titanium Steel. Sought Pure Form 
for Jets, Used Range Tops. 
Beatty, Westinghouse Elec. Co. 
Age., 161, No. 17, 148, 150 (1948) April 22. 

Titanium steel, now limited use 
the range tops the 1948 line West- 
inghouse electric ranges, uses 
coat special porcelain for 
its thin, tough, acid resistant, white 
finish. Single coating 
lain enamel tougher and more acid 
resistant than the present 3-coat finish. 
steel which contains enough titanium 
combine with the carbon steel, reduc- 
ing negligible point the high tem- 
perature effects carbon such 
sagging. Mfd. Inland Co. 
—INCO. 


Aluminum Vent Pipes. Bull. 
(publication the Aluminum 
tion, U.S.A.), No. 13, (1948) Sept. 

The underwriting division the Fed- 
eral Housing Administration has issued 
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standards accepting aluminum tubing 
pipe for use vent pipes plumbing 
systems. Proper cathodic protection 
required each joint ferrous 
cepted aluminum for use roofing, 
flashing, termite shields, gutters, down- 
spouts, siding, windows, and duct work. 
The standards for aluminum vent pipes 
are contained revised issue Bulle- 
tin UM-1, Aluminum Building Products. 


Experiences the Southern Pacific 
with Treated Timber. Alpen. Wood 
Pres. News, 25, No. (1947). 
Prev. Det. Abs., W12 (1948). 

using 25/75 creosote/fuel oil mix- 
ture for the treatment Douglas fir 
creosote per cu. ft. has been found 
adequate for conditions existing the 
Pacific Lines the Southern Pacific 
Co. Not one the 960 these treated 
ties 1929 has needed replace- 
ment. lb. per cu. ft. 
70/30 mixture was 


Sulphur Diesel Oil. Shipbuilding and 
Shipping Record, 71, 543 (1948) May 

recognized generally that corro- 
sion one the most fertile causes 
wear Diesel engine cylinder liners. 
Some interesting data bearing upon 
this question was given paper pub- 
lished recent issue Transactions 
the American Society Automotive 
Engineers. Experiments 
out engine having single cylin- 
der inches diameter with piston 
stroke inches and the rate wear 
was determined chemical analysis 
the crankcase oil for iron content, 
being considered this method offers the 
best means for studying relative rates 
wear influenced any one given 
variable. The results, stated, indicate 
that two distinct corrosive actions cause 
wear Diesel engine under normal 
operation, viz., the action the sulphur 
and that the carbonic acid formed 
the condensation moisture 
presence carbon dioxide. Tests were 


ABSTRACTS 


carried out coolant temperatures 
100 and 160 deg. the wear being con- 
siderably greater the lower temper- 
ature due the fact that the dew point 
the combustion gases correspond 
cylinder wall temperature the region 
120 deg. The rate wear in- 
creases with the sulphur content the 
fuel, showing marked increase when 
the sulphur content the region 
1.3 percent. Neither nitrogen nor naph- 
thenic acid was found have any 
appreciable effect the rate wear. 
promise the development lub- 
ricating oil which will largely offset the 
increase wear due sulphur the 
fuel—Marine Eng. 


Improved Design, Operating Tech- 
niques for Girbotol Absorption Processes. 
Reed, The Girdler Corp. Petrol 
Processing, No. 12, 907-911 (1947) Dec. 


History development and present 
plants are described and discussed with 
corrosion problems. Process corrosion 
occurs various parts, due presence 
abrasive iron sulfide sludge solu- 
tion and contact with saturated H:S and 
CO:. Steam corrosion tubing also 
mentioned. Plants are built 
entirely iron and steel. Control valves 
are trimmed with stainless, and alumi- 
num utilized somewhat. Some corro- 
sion occurs exchanger tubes but not 
enough warrant use alloy tubes. 
Reactivators, however, had re- 
placed after 3-5 years, protected with 
outer lining. Replacement 
amine solution with aqueous solution, 
after laboratory tests, also helped. Flow 
diagram shown the first Girbotol 
gas purification plant, and the process 
purifying natural and refinery gases 


fully 


Centrifugal Pump. Petro. Refiner, 27, 
No. 261 (1948) May. 

Centrifugal pump, constructed cor- 
rosion resistant aluminum-bronze and 
suited for handling salt water other 
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corrosive and abrasive applications, 
single stage, single suction, closed im- 
peller model with capacities 240 
gpm and heads 170 ft. Sizes are 
Liquid passages streamlined for high 
efficiency and quiet operation and with 
bearing thrusts reduced hydraulic 
balance, the pumps come close coup- 
led and pedestal types. Mfg. Ampco 
Metal, 


Hardening Iron-Zinc and Cobalt- 
Zinc Alloys. Schramm and Mohrn- 
heim. 39, 71-78 

Density, tensile, hardness, magnetic, 
microscopic, X-ray and corrosion tests 
were made with alloys prepared nor- 
mal powder methods with varying pres- 
sures and sintering from 900° 1350°C. 
Data are given tables and curves. 
Porosity decreases with increasing 


pressing pressure and sintering tempera- 


ture. Homogeneous structures were 
developed high temperature anneal- 
ing. The percent cobalt-20 per- 
cent zinc alloy malleable and has 90,- 
000 Ib. per sq. in. tensile strength and 
percent elongation annealed. Addi- 
tions zinc iron decrease strength 
and hardness. The corrosion resistance 
the alloys poor. The 
optimum magnetic properties are 
Bmax 12600 and remanence 2900 for 
the iron-24 zinc alloy. The cobalt- 
zinc alloy has 400 Brinell hardness 
and best magnetic properties when 


quenched from 


The Selection Stainless Steels for 
the Chemical Engineering Industries. 
Rotherham. Paper before Soc. Chem. 


Ind. Chemical Age, 47, 735 (1947) Dec. 


Classifies steels types gives 
results tests 18-8 and 18-8 with 
molybdenum and/or columbium 
percent hydrochloric acid, percent 
phosphoric acid. Brief notes welding 
and machinability. Reference stain- 


less-clad.—INCO. 


Polar Recorder Has Optical Centering 
Device. Prod. Eng., 19, No. 108-109 
(1948) Feb. 

Portable recorder designed plot 
aircraft antenna radiation patterns. Chart 
held steel chart table with small 
Alnico magnets. Frame, turntable sup- 
port and pen carriage are cast aluminum 
dipped, primed, and painted prevent 
All gears are free-machining 
stainless steel requiring plating for 
corrosion resistance sliding charac- 
teristics. Mfd. Airborn Instruments 


Lab., 
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Kinetics the Oxidation 
Magnesium. (In French.) Haldun Te- 
rem. Comptes Rendus (France), 226, 905- 
906 (1948) Mar. 15. 

The sudden increase activity the 
above reaction close the point 
combustion, observed Pilling and 
Bedworth, was not confirmed the 
present author, although there sud- 
den increase the combustion tempera- 
ture reached. The rest the curve 
shows induction period similar 
that beryllium and aluminum. The 
results obtained heating air show 
evidence the catalytic action mois- 
ture. These were verified heating 
moisture-free 


The Influence the Oxide Coating 
the Rate Corrosion, Particularly 


Iron. Todt. Arch. Metallkunde, No. 
249-251 (1947). 


The presence oxide films, which 
have thicknesses varying between mo- 
lecular dimensions and mm., has im- 
portant effects the electrochemical 
properties metals, particularly the 


rate corrosion. The formation and 
disappearance these films iron 
the first few seconds was followed 
photo-electric methods having 
tivity 1/10,000 mg. iron. While 
some experiments the oxide skin 
destroyed sec., other cases the 
rate destruction may take 
hour reach maximum. Also the rate 
solution iron the first second 
less ten times greater than 
the following periods, and this must 
affect the electrochemical activity the 


oxide 


Theoretical and Experimental Investi- 
gations About Conjugated Formation 
Several Layers Dry Corrosion. Va- 
lensi. Pittsburgh International Confer- 
ence Surface Reactions, Pages 156- 
165 (1948) June. 


Chief object this communication 
global attack constant, composition 
double layer, when metal hold- 
ing two oxides corroded 
oxygen. This effected means 
the two simple attack constants re- 
actions: 


MeO,’ 


results from practical equiva- 
lence between diffusional and electro- 
chemical theories, verified that, 
the case two layers, the same differ- 
ential equations system obtained with 
either method reasoning. also 
demonstrated that Price’s method for 
establishing Wagner’s equation can 
initial time, simple process integra- 
tion suggested. This process par- 
ticularly useful when there are more 
than two layers. appears that under 
definite physical conditions, the com- 
position the product must remain 
constant. 

Experimental methods requiring pre- 
liminary heating vacuum are sum- 
marily described. The results obtained 
when studying copper oxidation are 
good agreement with 
formulae. Abnormal results may due 
inadequate conditions and injurious 
influences initial film from atmos- 
pheric corrosion, gases occluded 
metal. (Author’s summary.)—ALL. 


Reaction Metals and Alloys With 
Oxygen, Sulphur, and Halogens High 
Temperatures. Wagner. Pittsburgh 
International Conference Surface Re- 
actions, Pages 77-81 (1948) June. 

The reaction between solid metal 
and gaseous oxygen involves consider- 
able complications which 
clarified only part late during 
the last thirty years, This article con- 
fined conditions under which the 
parabolic law (the reaction rate in- 
versely proportional the instantaneous 
thickness the oxide layer and the 
thickness the oxide layer propor- 
tional the square root the reac- 


tion time) essentially valid, and ac. 
cordingly diffusion the rate-determin. 
ing factor. The nature the diffusing 
particles and the mechanism the 
fusion processes dealt with. Three 
additional complications involved the 
oxidation alloys are discussed: 

The oxidation rate metal can 
small amounts additives which pre. 


erentially react with oxygen account 
their greater affinity for oxygen and 
yield coherent layer oxide 
the diffusion rate much less 
than the oxide the basic metal, 
This phenomenon great practical 
importance for the production heat. 
resistant alloys. 

The oxidation rate metal 
nobler metals which not react with 
oxygen and thus may form metallic 


layer separating the alloy and the oxide 
that diffusion the metallic phase 
becomes the rate-determining factor, 
The oxidation rate metal can 
tive whose oxide dissolved the ox- 
ide the basic metal the diffusion 
rate the mixed oxide greater 
less than the pure 


The Effect Stress and Temperature 
Stress Corrosion. Wassermann. 
Metallkunde, 39, 66-71 (1948). 

_S-N diagrams from previously pub- 
lished data are given for ferritic steels, 
austenitic stainless steels, brass and 
aluminum copper, aluminum 
um, magne- 
sium-aluminum-zine alloys mild and 
severe corrosive media for periods 
4000 hours and temperatures 
250°C. show linear relationship be- 
tween temperature and duration test 


New Aspects the Attack Metals 
Resulting from the action Local Cells. 
Wickert. Arch. Metallkunde, No. 
251-259 (1947). 

The corrosion metals, particularly 
iron, was studied using the following 
apparatus: Two flasks, each containing 
N/10-sodium chloride solution and 
electrode mild steel (0.05 percent car- 
bon), were connected calcium chlo- 
ride tube and milliammeter placed 
the circuit. Oxygen was passed into one 
flask and nitrogen into the other; under 
these conditions the flask containing 
oxygen acts cathode and that con- 
taining nitrogen acts anode. The 
whole arrangement, which simply 
oxygen concentration cell, 
cell and the laws the 
circuit are briefly outlined. Determina- 
tions were made the loss weight 
the electrodes and the influence 
mechanical and chemical processing 
the electrode surfaces and tarnish 
films were studied, well corrosion 
the solution/air interface; the coef- 
ficient anodic metal loss was calcu- 
lated. Results show the theory elec- 
trochemical metal loss the anode be- 
ing due differential aeration 
valid and its place the following prin- 
ciples apply: the with 
active electrodes indifferent elec- 
trolyte the cathode suffers the 
loss metal, while with passive elec- 
trodes the anode suffers the 
loss; the cell with active 
electrodes indifferent electrolyte 
the loss metal the cathode 
greater than that the anode 
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magnitude more than the first order 


(calculated from the electron flow); 
the case single active electrodes 


indifferent electrolyte the loss 


metal during treatment with oxygen 


the same the loss metal the 


cathode the cell with active 
electrodes; and the case single 
electrodes indifferent electrolyte, 
the loss metal during treatment with 
less than that occurring 


Corrosion and the Periodic System. 


Wickert. Arch. Metallkunde, No. 
(1947). 


When the metals are grouped the 


periodic system according their elec- 
tron-giving-electron-taking properties, 
not only can their corrosion properties 
explained but also their general phys- 
ical and chemical properties. The vari- 
ous groups are described together with 
positions, the classification, 


the components the Hume-Rothery 


phases, the Zintl compounds, and the 
Laves 


Metal Loss and Catalysis. Wickert. 
270-275 
(1947). 


study was made the corrosion 


metals solutions metal chlo- 


rides, sulphates, and acetates. The na- 


ture the anion and the concentration 
the have great influence 


the rate corrosion. sodium 


chloride solutions the sodium chloride 


taking reaction the oxygen; the chem- 


ical reactions which occur are described. 


ionometer was used. Results are 
summarized tables and charts. 


Corrosion Metals With Oxygen De- 


polarization. Light Metals, 11, 388-396 


(1948) July. 
Discusses some peculiarities the 
corrosion-mechanism aluminum and 


Electronic Tracing Polarization 


Curves. Part Instrumentation. Glenn 


ABSTRACTS 


Marsh and Hugh McDonald. Corr. and 
Mat. Prot., 11-14 (1948) May-June. 
Describes and diagrams circuit 
instrument designed permit easy fol- 
lowing six polarization variables 
interest corrosion 


Pulse Polarization Studies Corro- 
sion Rates. Marsh and Mc- 


Donald. Pittsburgh International Con- 
ference Surface Reactions, Pages 1-5 
(1948) June. 


For some corrosion reactions under 
cathodic control, data obtained with the 
pulse polarizer may used predict 
corrosion rates quantitative fashion. 
The height the pulse polarization 


curve, has been found for such cases 
related the corrosion rate 
the equation: rate dis- 
solution, where and are experi- 
mentally determined constants. Weight- 
loss data for dissolving acidified 
methanol-water mixtures and for iron 
dissolving dilute sulphuric acid con- 
taining gelatin substantiate predictions 
made from pulse polarization data. 

The energy activation for the dis- 
solution iron acid, calculated from 
polarization’ data, the same order 
magnitude the energy calculated 
the conventional (Authors’ sum- 
mary.)—ALL. 


Mechanism Action Organic In- 
hibitors Corrosion. Mann, Univ. 
Minn. A.C.S. 113th Meet., Chicago 
(1948) Apr. 19-23; Abstr. papers 19- 
200. 

Organic inhibitors corrosion con- 
taining element groups five six 
the periodic table acid solution 
are cathodically absorbed form 
film. Though x-ray diffraction methods 
have not demonstrated the existence 
the film, the reduction concentration 
the inhibitor the solution noted. 
postulated that organic compounds 
form onium compounds which when 
ionized will produce large anions and 
that these anions are adsorbed the 
cathodic areas through the specific ele- 
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ment. The stereo-chemical structure 
the ion determines the orientation 
the ion the metal surface forming 
more less continuous film which will 
not allow the hydronium ions the 
acid approach the metal and cause 
corrosion. That such film actually 
present becomes evident 
crease the metal potential with grad- 
ual addition the inhibitor. These in- 
hibitors, being attached through the ac- 
tive element, are not stationary and 
may have rotating motion about this 
element form solid angle. Each has 
definite angle inclination the 
metal surface critical concentra- 
tion, thus changing the projected area 
the ion the metal surface. high- 
sults, increasing this angle and making 
more impervious film which gives 
better protection against corrosion. Or- 
ganic compounds containing nitrogen, 
oxygen, sulfur, and selenium have been 
tested various strengths acid and 
different metals and different tem- 
peratures. (No more information ab- 
stract.) 


Application the Electron Microscope 
Corrosion Studies. Mahla and 
Nielson. Pittsburgh International 
Conference Surface Reactions, Pages 
60-66 (1948) June. 

The electron miscroscope 
adapted studies metallic corrosion 
and can furnish valuable information 
unattainable any other techniques 
examination. Current studies the au- 
thors deal principally with the stainless 
steels, whose surfaces may 
duced the form oxide films 
well the more general resin-film 
and silica replica methods. 

One problem which the electron 
microscope developing new informa- 
tion concerns investigation car- 
bides stainless steel, particularly in- 
tergranularly precipitated carbides which 
are rich chromium and which sup- 
posedly deplete the alloy locally 
chromium thereby producing paths 
low corrosion resistance following along 
the grain boundaries. 

addition studying the bulk cor- 
roded metal, the electron microscope 
often can value determining 
the nature corrosion products 
residues remaining after the metal sam- 
ple has been dissolved away cor- 
rosive medium. 

The electron microscope 
convenient application studies ox- 
ide films chemically electrochemically 
stripped from metals and alloys which 
possess high-temperature oxidation re- 
sistance whose corrosion resistance 
due the presence invisible pas- 
sive 


Electronics Metallurgical Research. 
Potter. Bur. Mines Tech. 
Paper No. 661, pp. (1944); (summary) 
Instrument Practice, No. 151-152 
(1948). 

Items described are form 
self-balancing photo-electric potentiom- 
eter, oscillator, ther- 
mometric applications the determina- 
tion transition points, measurement 
changes length and displacements 
—the coupled oscillator transducer, the 
use two electric strain-gauges 
bridge circuit for dilatometric measure- 
ments, use the electrostatic converter 
circuit the measurement damping 
capacity, application sonics metal- 


lurgy, the use oscillo- 
graph for tracing B-H curves and in- 
duction 


Metallographic Examination Sur- 
face Layers Prepared Polishing 
Process. (In German.) Klemm. 
Metall., 79-83 (1947) Nov. 


Describes and illustrates methods 
used prepare surfaces vertical the 
surface the specimen, thus making 
possible observe cross-sectional 
structure, which especially useful 
the case specimens coated with ox- 
ides, sulfides other forms corro- 
sion, with protective films. Includes 
formula for calculating true thickness 


surface 


Theory and Technique Measuring 
Metal Dissolution Rates. King. 
Pittsburgh International Conference 
Surface Reactions, Pages 5-9 (1948) June. 

Rapid chemical reaction metal 
dissolution rate aqueous solution, be- 
cause slow convective transport 
reagent near the surface. rapid chem- 
ical process implies high difference 
chemical electrical potentials, 
process low activation energy. 

Many metals dissolve nearly the 
same rate aqueous iodine, solu- 
tions ferric salts, indicating that the 
rate diffusion-controlled. This not 
true when the oxidation-reduction po- 
tential near that the metal-metal 
ion system; such cases the observed 
dissolution rate that the chemical 
process rather than that reagent dif- 
fusion. 

Metals having high hydrogen over- 
voltage dissolve diffusion controlled 
rates acid solutions containing effi- 
cient depolarizers. The latter are oxi- 
dizing agents sufficiently high po- 
tential, whose reduction involves reac- 
tion with hydrogen ion. Experiments 
are described which the potential 
reversible oxidation reduction systems 
altered systematically until the chem- 
ical reaction longer rapid and the 
observed dissolution rate longer dif- 
fusion-controlled. (Author’s summary.) 


sis 


Composition and Properties the 
Natural Oxide Film Aluminum. Fred 
Keller and Junius Edwards. Metal 
Progress, 54, 195-200 (1948) Aug. 

Discusses films that form naturally 
aluminum. The unusual corrosion and 
weathering resistance the metal and 
its alloys undoubtedly closely related 
this thin and often transparent coat- 
ing. presents effective barrier 
oxygen and water, and chem- 
ical solutions.—BLR. 


Polarographic Method for Determin- 
ing Corrosion Characteristics Metals. 
Ind. Eng. Chem., 40, 16-22A (1948) Apr. 

This method being developed 
project the University Oregon. 
The polarograph cell designed 
that small sheet metal can 
placed position without any contact 
with the electrodes. Corrosion vari- 
ous substances, e.g., oxygen, detected 
measuring their reduction currents 
electrolyte solutions. Dissolution the 
metals also can measured some 
extent the reduction currents 
metallic ions. Studies far have cen- 
tered the consumption oxygen and 
carbon dioxide, separately and together, 
metallic surfaces. has been found 


that oxygen reduced two steps: 
Hydrogen peroxide formed near 
mixtures oxygen and carbon dioxide 
intermediate reduction step occurs 
the formation acid, prob. 
ably the addition carbon dioxide 
and hydrogen peroxide. The possible 
role percarbonic acid 
will studied further. 


Electron Diffraction Study Ox. 
ide Films Formed 
bransen. Metals Technology, 15, 
pages (1948) June. 

Presents results above study made 
in an attempt to correlate structure with 
oxidation rates determined the 
vacuum microbalance, and with lifetime 
tests heater elements. The 80-nickel, 
20-Chromium series appears most 
ising, and shows marked improvement 
ties other alloys also are described 
and other conclusions are presented. 


Electron Diffraction Study 
Oxide Films Formed Copper-Nickel 
Alloys Elevated Temperatures. 
Hickman and Gulbransen. 
Technology, 15, 2391, pages (1948) 
June. 

First surveys available literature 
structures nickel and copper oxide 
films. Results investigation are shown 
time-temperature scale. Possibility 
that the mechanisms corrosion and 
oxidation are different suggested 
the fact unique structural change 
was found the composition where 
the copper-nickel system approximates 
zero magnetic susceptibility and be- 
comes passive corrosion. also 
believed rates formation and 
sion ions are importance deter- 
mining which oxide will formed, 


ref.—BLR. 


Metal Oxide Films Elevated Tem- 
Aug. 12; 90-94 (1948) 
Aug. 19. 

Investigation the structures thin 
oxide films various metals and al- 
loys, conducted for the purpose eval- 
uating surface stability characteristics, 
associated with the study surface 
structures and outlines the experimental 
procedure followed the course this 
reflection electron diffraction study. In- 
cludes correlation works 
other 


The Anodic Behavior Metals. Part 
V.—Copper. Hickling and 
Trans. Faraday Soc., 44, No. 262-26/ 
(1948) Apr. 

continuation previous work, the 
anodic polarization copper has been 
investigated the oscillographic meth- 
od. Attention has been directed 
tion where passivity sets almost 
with the data previously obtained 
platinum, gold, nickel and 
some general conclusions are drawn 
the anodic behavior 


The Anodic Behavior 
Nickel. Hickling Spice. Trans 
Faraday Soc., 43, No. 301, Part 11-12, 
769 (1947) Nov.-Dec. 

The initial build-up anodic 


June, 


range 
using 
stages 
pot 
corres 
one 
ening 
longe 
tions 
come 
the 
tions, 
the 
film 
the 
are 


Ele 
and 
Meth 
Meta 
the 
lated 
scribe 


Inf 
round 
Fricti 
lan 
and 
Comr 
Note 
sults 
dry ‘ 

nitros 
line 
tion 


< 


visor 
nical 
June. 

gives 
cryst 
meta 
impo 
ture 
esses 
oils, 
acid 
range 

face 
elect: 

ositic 

few 


surta 
| 
Inf 
Tounc 
Allan 
Hyd: 


steps: 
near 
volt, 
dioxide 
id, prob. 
dioxide 
possible 


made 
with 

the 

lifetime 
St prom- 
‘ovement 

Proper- 
lescribed 


tudy 
Metals 
(1948) 


iture on 
oxide 
shown 
xides 
change 
also 
d diffu- 
deter- 
med, 


Tem- 
162, 
(1948) 


thin 
eval- 
teristics, 
rinciples 
surface 
rimental 
2 of this 
In- 


Part 
Taylor. 
262-267 


ork, the 
meth- 
solu- 
most 
er; and 
‘awn oll 
—BNF. 
Trans 


June, 1949 


range conditions was investigated, 
using the cathode ray oscillograph. 
alkaline solutions (pH 12-14), two main 
stages the polarization were distin- 
corresponding the charging 
double layer and the deposition 
the electrode. From measurements 
potentials and quantities electricity 
passed concluded the latter process 
corresponds the formation layer 
nickelic oxide rather greater than 
one molecule thickness. Further thick- 
ening the film may occur pro- 
longed anodic treatment. buffer solu- 
tions (pH 5-10) nickel anode may be- 
come passive the primary formation 
sparingly soluble salt film. This 
the porous. more acid solu- 
tions, the behavior conditioned 
the presence absence protective 
flm dependent the pre-treatment 
the electrode. All the observations made 
are conformity with film theory 


Electrochemical Study the Passivity 

and Activity Tantalum the Cell 
Method. (In French.) Haissinsky. 
23, 15-18; discussion, 
(1948) Jan. 
above and other methods are tabu- 
and charted. Methods are de- 
scribed —BLR. 


Influence Crystal Plane and Sur- 
rounding Atmosphere Some Types 
Friction and Wear Between Metals. Al- 
lan Gwathmey, Leidheiser, Jr., 
and Pedro Smith. National Advisory 
Committee for Aeronautics, Technical 
Note No. 1461, pages (1948) June. 

Describes investigation and gives re- 


sults for influence crystal plane 


static friction between two single 
rounding atmospheres hydrogen and 

nitrogen containing 0.2 percent oxygen, 
wear between two dry polycrystal- 


line copper surfaces; effect which varia- 


tion roughness with plane due 


etching has wear atmospheres 
air and hydrogen; experiments with re- 
crystallization copper single crystal 
surface upon quenching from high 
temperature and influence sunlight 
atmospheric tarnishing copper 


Influence Crystal Plane and Sur- 


Atmosphere Chemical Ac- 


Single Crystals Metals. 
Allan 


Gwathmey, Henry Leidheiser, 
and Pedro Smith. National Ad- 
visory Committee for Aeronautics, Tech- 


Note No. 1460, pages (1948) 


June. 


method experiments and 
gives results study influence 


crystal plane single crystals 
metals rates chemical processes 
ture lubricated surfaces. These proc- 
€sses are oxidation air, corrosion 
oils, wetting the surface stearic 
acid with gold, nickel, and rear- 
and roughening the sur- 


ace due action hot gases, and 


electrochemical processes including dep- 


etching, replacement, and 


Evolution Hydrogen from Ferrous 
Hydroxide. Evans and Wank- 
162, 27, (1948) July 

Reviews the literature 


ABSTRACTS 


briefly certain experiments the above, 
which importance connection 
with the corrosion iron pure 
oxygen-free water since 
droxide may formed reaction 
iron and water, with evolution hydro- 
gen. was found that hydrogen was 
evolved room temperature, the 
presence excess ferrous sulfate, 
certain additions were made the solu- 
tion before precipitation 
These additions included platinum 
chloride, colloidal platinum, nickel sul- 
fate, nickel powder and copper powder. 
smaller evolution was also produced 
the addition sodium sulfide. 
hydrogen was obtained after addition 
manganese 


Mechanism Oxidation and Tarnish- 
ing. Ulick Evans. Corrosion, No. 
149-171 (1948). 

Reprint Electrochem. Soc. Preprint 
No. 91, 73-96 (1947).—MA. 


The Mechanism the Formation 
Films Metals. Evans. Pitts- 
burgh International Conference Sur- 
face Reactions, Pages 71-76 (1948) June 


picture the mechanism film 
formation metals presented, which 
explains the main experimental facts 
and leads the equations which 
established definitely. 


believed oxygen passes into the 
metal, forming solid solution, and that 
nuclei oxide appear only after state 
super-saturation has been reached. 
From these nuclei, the oxide phase 
spreads laterally over the surface, ex- 
plaining the sigmoid curl seen the 
commencement certain oxidation-time 
curves. The first crystals oxide will 
compressed laterally, since the condi- 
tions formation not allow them 
take their unconstrained shape; the 
distorted structure will continued 
while the oxide spreads laterally over 
the surface, and afterwards when the 
film starts increase thickness, ex- 
plaining the results electron-diffrac- 
tion and X-ray studies, and also the 
wrinkles seen the films after their 
transfer yielding base. 


The thickening the films con- 
sidered take place the outward 
movement cations and electrons, ac- 
cording Wagner’s mechanism. This 
explains why those films which have 
poor electronic ionic conductivity are 
protective. Wagner’s equations correlate 
the growth constants the films with 
the electrical properties the film sub- 
stances and cases where the necessary 
data available, good agreement 
obtained between calculated and experi- 
mental values. 

the film thickens, its internal stress 
will periodically cause breakdown, which 
may occur different ways. high 
temperatures, strain will relieved 
plastic flow, without necessarily produc- 
ing cracks. somewhat lower temper- 
atures cracking may occur, and, any 
particular layer overlaying compact 
inner layer. According the relative 
resistance imposed the two layers, 
the growth may obey either the para- 
bolic law the rectilinear law. still 
breakdown may 
take the form blistering, leading 
series cracks parallel the surface. 
These act “cavity barriers” and ob- 
struct passage through the film, that 
the rectilinear law replaced 
logarithmic relation and the parabolic 
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law assymptotic relation. Thus 
Vernon’s four laws are arrived at. 
(Author’s 


Crystal Structure Copper Scale. (In 
Russian.) Arkharov and Kich- 
igina. Zhurnal 
(Journal Technical Physics), 18, 215- 
218 (1948) Feb. 


Gives results X-ray investigations 
scale formed air 700, 800, 900 
and 1000° for oxidation periods 
2-48 hr. Certain conclusions concerning 
the oxidation mechanism were derived 
from the 


Crystal Structure Iron Scale. IV. 
Investigation the “Intermediate” Tem- 
perature Range. (In Russian.) 
Arkharov and Butra. Zhurnal Tekh- 
Physics), 18, 211-214 (1948) Feb. 

investigation showed scale 
formed high temperatures has 
structure directly dependent the 
mechanism oxidation. This mechan- 
ism was studied between 500 and 850°C, 
the basis the different scale com- 
positions and structures 


The Mechanism Surface Oxidation 
Iron Elevated Temperatures. (In 
French.) Benard. Journal Chimie 
Physique Physico-Chimie Biologique, 
44, 266-268 (1947) Oct. 

The speed growth oxide layer 
depends two factors: the speed 
interaction iron and oxygen 
iron and oxides already formed; and the 
speed with which these elements reach 
the surface. The part played each 
the various oxides iron surface 
oxidation 1100°C discussed. 
—BLR. 


Kinetics the Oxidation Iron 
Its Initial Phase. (In French.) Jacques 
Benard and Jean Talbot. Comptes Rendus 
(France), 226, 912-914 (1948) Mar. 15. 


The Chevenard microbalance and 
recording instrument were used trace 
the oxidation-temperature curve its 
initial phase. The curve weight in- 
crease vs. time seconds between 850 
and 1050°C shows regions: decrease 
during establishment equilibrium; 
linear increase; and increase along 
parabolic curve. Plotting weight increase 
vs. time brings out sharp inflection 
point near 900°C corresponding the 
alphagamma transition. The heat ac- 
tivation corresponding the oxidation 
alpha iron, calculated from the curve, 
about 59,000 cal. Compares results 
with data previously obtained for copper. 
—BLR. 


Electron Diffraction for Film and Sur- 
face Studies. Doxey. Electronics, 21, 
No. 112-113 (1948) June. 

Crystalline structures thin film can 
determined diffraction patterns 
produced when electrons are directed 
through the material. Surfaces mate- 
rials are studied patterns reflected 
electrons. Applications and equipment 
for the technique are described. The pat- 
terns produced are similar those pro- 
duced X-ray diffraction. The essen- 
tial difference that diffraction patterns 
resulting from reflecting electrons from 
the test samples indicate conditions only 
surfaces samples, while diffraction 
patterns from electrons projected 
through test samples indicate internal 
conditions thin films. X-ray diffrac- 
tion indicates the condition throughout 


the entire specimen. studying the 
cause and prevention corrosion, 
essential determine its nature very 
early stages. Electron diffraction will de- 
tect minute changes and thus will help 
identify chemical changes before they 
are visible under 


Electropotentials Growing Halide 
and Oxide Layers Metals. Andrew 
Dravnieks and Hugh McDonald. 
Electrochem. Soc., 93, No. 177-190 
(1948). 

method investigating the value 
electropotentials set across the 
scales halides oxides growing 
metal surfaces elevated temperatures 
the corresponding atmospheres des- 
cribed. The electropotentials depend 
the free-energy change 
forming reactions and the values 
the ionic transfer number the material 
which the scale composed. elec- 
trode probe used and the transference 
numbers calculated from the data ob- 
tained. The results are good agree- 
ment with those obtained other 
methods silver and lead bromide and 
chloride and cuprous iodide and oxide 
scales. The oxides iron, stainless 
steel, nickel, aluminum, zinc and molyb- 
denum were found predominantly 
electronic conductors, though there was 
some doubt the case tungsten. 
pointed out that the Pilling-Bedworth 
criterion should limited scales 
which are cationically, cationically 
and electronically, conducting, and that 
its application anionically growing 
scales such lead chloride bromide 
not general. The short-circuiting 
the scale surface and the metal means 
inert electronic conductor was 
found accelerate the rate scale 
growth. The electrode-probe method 
considered one which responds 
sensitive manner all factors which 
influence transfer numbers and 
capable reflecting the conditions 
growing scales. The apparent increase 
the ionic conductivity the growing 
cuprous oxide observed during the in- 
crease oxygen pressure was explained 
employing the concepts the dis- 
order theory non-metallic conductors. 
(Authors’ summary.)—MA. 


Some Recent Contributions Brit- 
ish Corrosion Research Group. 
Vernon. Pittsburgh International Con- 
ference Surface Reactions, 135-141 
(1948) June. 

The topics discussed read follows: 
Immersed Corrosion: “Standard Ap- 
paratus” (stagnant conditions); low- 
speed rotor apparatus; high-speed rotor 
apparatus; electrical methods ap- 
praising protective systems. 


Atmospheric corrosion: endless belt 
(alternate spray) apparatus; beaker type 
(condensation) apparatus; optical and 
other methods appraising protective 
systems. 


stripping technique, etc. 
Studies inhibitors: Immersed 


corrosion, packaging. The relative values 
the use chromates and organic sub- 
stances corrosion inhibitors dis- 
cussed. this connection, glycerine and 
sodium benzoate are singled out for indi- 
vidual attention. reported that 
application for which 
especially advantageous the pro- 
duction corrosion-inhibitive wrapping 
materials. 


ENGINEERS 


Studies microbiological (soil) 
corrosion. two the more 
developments the work 
logical corrosion Chemical Research 
Labratory, the first concerns thermo. 
philic strains the organisms. cop. 
tra-distinction cells the ordinary 
strain, which are characterized 
progressive motility, cells the thermo. 
philic strain spin (rotate) with very little 
progressive motion. The most significant 
recent development knowledge 
phate reducers they are capable 
growing autotrophically the presence 
hydrogen. Hydrogen has been found 
essential, its oxidation providing 
the energy for growth and for reduction 
sulphate sulphide. However, has 
been established further that hydrogen 
need not supplied since 
similar results can produced 
mersing metallic iron the mineral salt 
solution; both bacterial growth and sul- 
phate reduction then 


Study the Difference Effect. 
Streicher. Pittsburgh International Con- 
ference Surface Reactions, Pages 105- 


113 (1948) June. 


When metal made electrode 
aggressive electrolyte, there may 
the electrolyte when the specimen 
made cathode. Similarly, the rate 
dissolution the metal may in- 
ever, the rate normal dissolution 
(rate dissolution without external 
current) may reduced the 
ternal anodic current, This phenomenon 
known the “difference effect.” 


was found the “difference effect” 
aluminum sodium hydroxide so- 
lutions reproducible when the fact 
that the rate normal dissolution in- 
creases with immersion-time 
into consideration. The limiting value 
the “difference effect” may reached 
0.30N solutions. solutions 
this not possible. The equation 
the current density, applies only the 
case 1.00N solutions—ALL. 


GENERAL 


Corrosion—Some Aspects Corrosion 
277-8+ (1947) Dec. 

review the broad aspects 
aqueous corrosion affects industrial 
plants. Dissolved carbon dioxide and 
oxygen are more frequent causes 
corrosion and may counteracted 
deaeration chemical treatment. Aque- 
ous ammonia fairly active attack 
zinc, brass and copper, and presents pat- 
ticular problems refrigeration 
neers. Various types corrosion are 
discussed including 
graphitization cast iron and 
fication brass. The importance 
films the mitigation corrosion, 
cluding oxide films, hard water scales 
and artificial protective films are dis- 
cussed.—RA. 


Progress Being Made Fight Against 
Mann. Mat. Meth., 28, 51-55 (1948) 
Aug. 

Discusses recent advances 
and methods combating 


June, 


Spe 


Bib 


and 


neers 


mate: 


cia 
y 
if | 
Dow 
ture 
stru 
614 
4 
a 
Pi 
; Con 
Ei BAR 
cat 
cor 
—BLR. 


recent 
Research 
thermo. 

nN Con- 
ordinary 
rapid 
thermo- 
ery little 
sul- 
pable 
presence 
roviding 
eduction 
has 
ydrogen 
by im- 
eral salt 
and sul- 


lal Con- 
ges 105- 


trode 
may 
imen 
rate 
solution 
external 
omenon 


tion in- 
value 
reached 
the 


ects 
dustrial 
and 
Aque- 
tack 
its par- 
engi- 
nce ol 
ion, 
scales 
re dis- 


(1948) 


ocesses 


CORROSION 
DIRECTORY 


for notices under this heading 
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Supplies and Instruments 
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Corrosion mitigation on existing struc- 
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structures. 
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Consultation service on electrolysis, interfer- 
ence and special corrosion problems. 
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ENGINEERING CO. 
BARTLESVILLE OKLAHOMA 


SIMS 
Consulting Corrosion Engineer 
Box 761—Dallas, Texas 
Telephone Logan 6-3564 


Specializing pipe line and plant corrosion 
Surveys, recommendations and supervision of 
cathodic protection installations. 


CORROSION SURVEYS 


Recommendations 
control methods and protective 


coating and lining installations, 


KENNETH TATOR 
ASSOCIATES 
Montour St, Ext. 


Coraopolis, Pa. 


Robert Misch, James Waber 
and Hugh 129 pages. 1948. 
National Association Corrosion Engi- 
neers, Houston, Texas. 

compilation abstracts general 
Material and patents. Sponsored the 


ABSTRACTS 


Corrosion Research Laboratory, 
Institute Technology, Chicago.—BLR. 


Control Metal Corrosion. Mc- 
Clenahan. Am. Water Works Assn., 40, 
606-614 (1948) June. 


Describes briefly the occurrence, the 
probable causes and the cures metal 
corrosion metal failure the works 
the Chicago Sanitary 


Corrosion Prevention and Protection. 
Morral. Wire and Wire Products, 22, 
No. (1947). 


analysis given the factors 
considered any corrosion problem, 
with bibliography 109 references. 


Appliance Corrosion Under Attack. 
Dalrymple. Monthly, 30, 19-23, 59- 
(1948) July-Aug. 

and_ illustrates A.G.A.- 
sponsored project Battelle Memorial 
Institute for development apparatus 
and procedures study conditions 
which exist central gas-heating equip- 
ment. Includes description tests and 
gives resultant data—BLR. 


Corrosion Studies. Albert Kimmel. 
Florida Engineering and Industrial Ex- 
periment Station, College Engineer- 
ing, University Florida (Gainesville), 


Bulletin No. 17, pages (1947) Sept. 


Reviews the subject corrosion and 
describes mechanical, chemical, and elec- 
trical methods for its mitigation. Also 
supplies engineering data relative the 
installation cathodic protection sys- 
tems water tanks.—BLR. 


Corrosion. Fontana. Ind. Eng. 
Chem. 40, No. 95-6A (1948) May. 

The successful application mate- 
rials for engineering uses based large- 
five factors: Materials, design, 
workmanship, economics, proper 
operation and maintenance. these fac- 
tors, the role design prolonging 
the life equipment 
services considered length. The 
effects pipe wall thickness; tank lin- 
ings; outlets pipes; placing heating 
coils, corrosive environments are 
discussed. Recommendations are offered 
for the proper design with regard 
location, sizes, and capacity equip- 
ment. 


Co-operation Hits Corrosion. 
Mond. Sci. Amer., 177, No. 210-212 
(1947). 

description work the Kure 
Beach test station—MA. 


Corrosion-Resisting Metals and Alloys. 
Butterill, International Nickel Co. 
Paper before Canad. Inst. Min. 
Metall., Ottawa Gen. Mtg. Canad. Min. 
Metall. Bull. No. 427, 521-526 (1947) 
Nov. 

Variables encountered study- 
ing corrosion prevention are reviewed 
generally and projects recommended for 
study Canada follows: compari- 
son proper grades aluminum alloys, 
stainless steel, and low-alloy high-tensile 


steels for railway equipment, under- 
ground mining appliances, and mine 
milling applications 


weight and/or corrosion are now caus- 
ing unduly high operating costs; in- 
vestigation whether cathodic protection 
for the interior tanks, buried pipe- 
lines, pilings and mine milling equipment 


National 


offers satisfactory solution; carrying 
out tests determine the most suit- 
able coating use structural steel, 
particularly humid mine and mill 
atmospheres; determination stain- 
less steel screens can reduce cost 
eliminating reducing the number 
classifiers certain closed grinding cir- 
cuits. Successful present applications 
stainless steel and copper-nickel alloys 
the mining and production metallur- 
gical fields are: Type 316 pumps for acid 
mine waters, Type 302 stainless cages, 
Type 316 hummer and re-pulper screens, 
axial flow ventilation fan rotors high 
nickel-chromium alloys Monel acid 
mine atmospheres, cathode starting 
sheets 18-8 electrolytic refineries, 
Monel and stainless for resistance 
cyanide solution, and Monel stainless 
steel for tie rods and accessories for 
wooden tank, launderers, other 
equipment where excessive maintenance 
now 


Corrosion Engineer Evolves New 
Specialist. Chem. Eng. News, 26, No. 16, 
1145 (1948). 

report the Annual Conference 
Association Corrosion 
Engineers, 5-8 April, 


Chemistry 1938 1946. 
(Corrosion Investigations the Chem- 
ical Research Laboratory, Teddington.) 
Department Scientific and Industrial Re- 
search Brochure, Stationery Office. 
pp. (1948). 

Corrosion research figures largely 
this report (pp. 9-28, 60-61). In- 
cludes reference the 
speed rotor apparatus, organic corrosion 
inhibitors, microbiological corrosion. 


—BNF. 
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Introduction Metallic Corrosion. 
Ulick Evans. Med. 8vo. Pp. xxxvi 
211, with illustrations. 1948. Edward 
Arnold and Co., London; Longmans, 
Green Co., New York. $12.50. 

spite many advances made 
recent years the field metallic 
corrosion, text-book giving up-to- 
date, authoritative, general treatment has 
been available, and metallurgical teach- 
ing has suffered Those 
whose daily work has brought them into 
contact with practical corrosion prob- 
lems also have felt the need for short 
book giving general picture the 
underlying scientific principles, and the 
present volume therefore assured 
enthusiastic reception. 

Not unexpectedly, the author has 
adopted somewhat unconventional plan 
for his book. After historical 
note which allows the subsequent treat- 
ment logical rather than chrono- 
logical, the principles electrochemistry 
are discussed introduction, leaving 
the way clear for discussion corrosion 
proper. The first seven chapters are 
concerned with Film Growth; Electro- 
chemical Corrosion; Corrosion Acids 
and Alkalis; Influence Environment; 
Effect Stress, Strain, and Structure; 
Inhibitors; and Protective Coatings, re- 
spectively, and, each case, theory 
accompanied discussion practical 
aspects. Thus the first chapter, after 
discussing original work the oxida- 
tion metals, the author considers the 
factors which influence service life, in- 
cluding oxidation products com- 
bustion. Similarly, the chapter corro- 
sion acids and alkalis includes large 
section the choice materials for 
chemical plant. Theoretical and practical 
aspects fact have been balanced 
happily, the reader should see the 
whole field corrosion true perspec- 
tive. 

The results many corrosion experi- 
ments can only assessed statistical 
methods, and the eighth and last chapter 
devoted this subject and the 
mathematical study the laws film 
growth and lateral extension. Those 
using statistical methods for the first 
time, who use them irregular in- 
tervals, find that most textbooks the 
methods which they are interested are 
lost mass detail; nor too easy 
see how they should applied 
specific problems. From this point 
view, Dr. Evans’ treatment admir- 
able. The examples are taken from cor- 
rosion problems, and most metallurgists 
will find them more illuminating than 
the popular conventionally 
used for this purpose. Metallurgists 
probably will find that this chapter will 
satisfy most their statistical require- 
ments, and will welcomed many 
who have direct interest corrosion 
itself. 

Interest retained throughout 
most desirable feature 
many will tempted 
ask for more referring the author’s 
detailed “Metallic Corrosion, Passivity, 

The book well illustrated, and its 
price puts within reach all who 
are 


Corrosion and Methods Protection. 
Wiederholt. Die Technik, No. 
(1947) March. Brit. Chem. D., No. 
92-93 (1947) Dec. 


This brief review preventive meas- 
ures against corrosion used Germany 
the present time mentions: Use 
galvanic chromium coating; chromium 
coating through treatment atmos- 
phere chloride; the “thermoxide” 
treatment Siemens Halske (con- 
sisting treating de-rusted and de- 
scaled iron parts bath for hr. 
750° C., then greasing the layer formed); 
application paste iron structures 
which changes rust into hard and ad- 
herent protective layer, which serves 
under-coating for paint; electrolytic 
oxidizing aluminum and its alloys; 
method getting around the difficulty 
caused increased use remelted 
alloys with copper and silicon content, 
obtaining fine distribution heavy 
components in the structure; use of a 
bichromate-alum-salpeter treatment for 
magnesium alloys; and unique way 
obtaining heavy layers magnesium 
fluoride magnesium, which success- 
fully withstood 30-day tests oxidic sea 


Causes and Prevention Drill Pipe 
and Tool Joint Troubles. Texter, 
Grant, and Moore. World Oil, 
128, 79-82 (1948) Oct. 


First series articles which re- 


widely acclaimed paper presented 


under the same title before the API’s 
22nd Annual Meeting, San Francisco, 
Nov. 1941. The old text reprinted 
full standard type and revisions in- 
dented larger type. 
pamphlet form will available follow- 
ing completion publication World 
Oil. This installment describes and illus- 
trates various types failures, which 
those caused fatigue are the most 
common.—BLR. 


Corrosion Problems Offshore Struc- 
tures. Sterrett. World Oil, 128, No. 
(1948) Sept. 

Phases salt water corrosion steel 
structures, especially those anticipated 
divided into the following: that por- 
tion the structure buried beneath the 
ooze and into the consolidated bed 
below the body water; the zone 
above that exposed continuously salt 
water but not air; the section ex- 
tending from short distance below 
mean low water point well above 
high water; and that extending from 
the upper boundary the third zone 
the top the structure. the sea-water 
zone, steel may protected several 
methods insulation and sacrificial 
anodes. The third zone the site the 
most serious corrosion, combatted 
wrapping, coating, etc., the steel with 
paints, plastic coatings and other pre- 
servatives. Cladding the steel and 
concrete coatings also are Experi- 
mental installations indicated that sacri- 
ficial anodes are effective when the area 
the magnesium anode that steel 
1:500 proportion. The high initial 
demand the anode, until 
becomes polarized, may satisfied 
using ribbon anode which will con- 
sumed within some days, after which 
the standard anode will sufficient 
capacity provide protection until 
has been practically consumed. 


Underground Rust Protection. Pal- 
maer. Farg. Och Fernissa, 11, No. 105-8 
(1947). 


ENGINEERS 


The effects underground 
are reviewed. Protective jp. 
clude bituminous coatings, the use 
cement casing for pipes, coating with 
zinc, and cathodic 


The Importance Corrosion Research, 
Oil Engine, 16, (1948) 

The importance research relation 
the iron and steel industry was 
mingham, England, the Corrosion 
Committee the British Iron and 
Research Assoc. Tests the compara. 
tive corrosion resistance properties 
different types iron and and 
schemes for ferrous metals number 
different media are being carried 
the was shown that the 
life ordinary structural steel exposed 
the atmosphere without 
coating may increased much 
fold the addition the steel 
quantities alloying elements, such 
copper and chromium, without any 
due increase cost. 


Performance Characteristics Auto. 
motive Gear Lubricants. 
SAE, Preprint, pages (1948). 

Describes development laboratory 
axle-test procedure. Most the 
sion deals with hypoids. Gives results 
load and moisture corrosion tests. 
trated with photos and 


Protecting Cooling Systems Subject 
hafsky. Gen. Elec. R., 51, 40-45 (1948) 
Sept. 


The larger electronic tubes such 
power rectifiers must cooled 
move the heat generated during oper- 
ation. When potential difference exists 
across insulated sections liquid 
ing systems, the metal the anodic end 
insulated section liable elec- 
trolytic attack. One preventive measure 
connect the anodic piping 
metallic target that projects into the in- 
sulated section and collects most the 
current. These targets present problems 
geometry and chemistry. Results 
some the work both types 
problems are 


INHIBITORS 


Conditions the Pickling Bath Which 
Affect Hydrogen Embrittlement. 
and Haslem. Wire and 
Prod., 23, 753-761, 792-793 (1948) Sept. 

Final article series first 
test procedure, then gives results 
vestigation effect acid type and 
moters and inhibitors. the 
latter heading, effect six commercial 
pickling inhibitors stainless steel 
were studied. Data are charted and 
series conclusions 


Evaluation Pickling Inhibitors from 
the Standpoint Hydrogen Embrittle- 
ment. Acid Pickling Stainless Steel. 
Wire Prod., 23, 933-939 (1948) Oct. 

means special bend test, the 
field commercial pickling 
surveyed from the standpoint 
drogen embrittlement incurred 
the pickling stainless steel 
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Protection Against Corrosion Emul- 
sions. Sarx. Arch. Metallkunde, 
No. (10), 455-456 (1947). 

reviews the production emulsions 
and their use the corrosion protection 


Contribution the Study the Meas- 
urement and Mechanism Action 
Corrosion Inhibitors. Cavallaro. 
Metaux Corrosion, 23, Nos. 275/276, 
184-190 (1948) July-Aug. 

survey literature (57 references) 


work.—BNF. 


The Use Chemicals for Retarding 
Hackett. Proc. API, 28M, (III), 9-17; 
discussion, 17-18 (1948). 


Describes use certain commercial 
alkaline chemical agents additives 
refinery operating units for retarding the 
present crude oil which are formed 
during refining. Centralized systems for 
handling the chemicals also are de- 
scribed.—BLR. 


INSPECTION 


The Fluoroscope Flaw Detector. 
Sanderson. Chem. Age, 57, No. (1477), 
559-560 (1947). 

general account.—MA. 


Measurement the Thickness 
Metal Coatings. Metalloberflache, No. 
(1947). 

brief 


Engineers Seek Uniformity Nonde- 
structive Testing. SAE 56, 25-26, 
(1948) Sept. (Based “Application 
Nondestructive Testing Automotive 

Discusses problems involved stand- 
ardization test methods. 


Acceptance Standards Radiographic 
Inspection, Croxson. Welding, 16, 324- 
329 (1948) Aug. 

critical review. Makes reference 
both American and German practices. 


Power Plant Pipe Welds; Radio- 
graphic Examination Site. James 
Magee. Welding, 16, 330-334 (1948) Aug. 

Represents views Australian 
power-plant purchaser the question 
the site use radiographic examina- 
tion welds high-pressure steam 
pipes. 


Standards for Welds Ship Construc- 
tion; Present Scope Radiographic In- 
spection. Rudkin. Welding, 16, 
335-338 (1948) Aug. 

Believes that before acceptance stan- 
dards can formed for welded joints 
complex structures such ships, 
very much greater knowledge required 
the effect various defects, and 
different proportions, the load-carry- 
ing capacity the joints used. 


Radiological Standards for Pipe Welds; 
Comments and Recommendations. 
Wiltshire. Welding, 16, 339-345 (1948) 

ug. 

satisfactory examination 
techniques. Believes there reason 
standards for pipe welds should lower 
than those for pressure vessels and 
draws attention the need for more 


correlation weld defects with the 
flaws shown radiography. 


Welds Armour; The Search for 
Angle. Welding, 16, 345-349 (1948) Aug. 


The special difficulties associated with 
radiographic examination armor plate 
welds are stated. Also refers other 
forms nondestructive examination. 


Metallurgical Control Aircraft. West. 
Machy. and Steel World, 39, 100-103 
(1948) Aug. 

Describes and illustrates methods for 
checking raw materials against speci- 
fication done production metal- 
lurgist aircraft factory. Deals 
specifically with use the spectograph 
instrument for quality control. 


Electric Current Conduction Tests. 
Fifth Progress Report Non-Destruc- 
tive Testing Drill Pipe. Jackson 
and others. Drilling Contr., 68-72 (1948) 
Aug. 15. 


Presents preliminary results ex- 
conduction type nondestructive tests, 


for detection fatigue cracks. Tests in- 


dicate the method has some promise 
for checking the extent and depth 
cracks revealed magnetic particle in- 
spection, without the for 
grinding filing such areas excessively. 
does not appear readily suited 
for over-all inspection drill pipe with 
dirty scaled surfaces. 


Coring Dually Completed Wells. 
Hoffer, Otis Eng. Co. Petro. Eng., 19, No. 
111-112 (1948) Jan. 

casing caliper measures the depth 
corrosion pits. This enables operators 
determine the depth corrosion and 
the wall thickness 


—INCO. 


Thickness Measurements Plated 
Coatings. Allen Gray. Prod. Fin., 12, 
No. 48, 50+ (1948). 

Reviews methods thickness meas- 
urement, giving most attention the 
determination local, opposed 
average, 


Testing Welds with Supersonic Waves. 
Carlin. The Welding (N. Y.), 27, 
438-440, (1948) June. 


Rapid, accurate and positive tests 
welds tank walls, pressure vessels, 
plate and pipe all kinds can now 
accomplished using newly developed 
“angle beam” transmission technique 
connection with conventional super- 
sonic reflectoscope. Welds steel plate 
five-inches thick and thin walls 
(as thin 1/16-inch) have been in- 
spected successfully with this new 
method. Indications from voids, inclu- 
sions other defects the weld are 
shown visually oscilloscope screen. 
Gas welds, arc welds and pressure welds 
lend themselves equally well the 
supersonic method inspection. Seam, 
groove and bevel welds, whether fused, 
beaded full weave, small defects 
which are extremely difficult locate 
X-ray other nondestructive test 
can indicated readily the oscil- 
loscope screen. The supersonic reflecto- 
scope instrument which operates 
upon the principle echo-ranging. 
its simplest form, consists pulse 
generator which ultrasonic 


ENGINEERS 


pulses very short duration, usually 
range from about one three 


that any wide range frequencies 
from 0.5 Mc. may 
These pulses are sent out from quart; 
crystal transducer which produces 
medium under test. The pulse generato; 
then becomes inoperative and the sam 


transducer acts as a receiving antenna § 


upon which the return reflexions jm. 
pinge. The searching unit employed 
angle beam transmission consists the 
usual quartz crystal, square 
which cemented special plastic 
member—the whole being enclosed 
suitable holder. This special transducer 
has the property transmitting super. 
sonic waves into medium such 
angle that the waves travel direction 
generally parallel its face. The mate. 
rial itself important aid guiding 
the sound waves within it. The energy 
travels successive reflections between 
the surfaces the material until 
reaches interface which presents 
difference homogeneity perpendicular 
the beam. The weld metal will not 
constitute reflecting interface. 
ever, all flaws size cause 
tion will have boundary, part which 
will the correct direction reflect 
some the sound energy. When the 
beam impinges upon any interface, part 
the energy will reflected the 
usual manner, received the reflecto- 
scope and indicated the oscilloscope 
screen.—Marine Eng. 


Eddy-Current and Electrical Methods 


Instruments, 25, No. 209-210 (1948). 

brief review methods crack 
detection using the principles electro- 
magnetic induction, suggested that 
detection current-flow deviation 
cracks the use search coils not 
really satisfactory, and leads ano- 
malies due edge effects, sectional 
changes, and method applying the 
search coils. The method is, however, 
applicable the assessment crack 
depth choosing appropriate frequen- 
cies that the skin effect the circu- 
lating currents has predetermined 
value. induced current crack 
for revealing casting defects 
alloy billets described. The billet 
rotated slowly steady magnetic field 
right angles its axis, and pulsations 
the induced current caused longi- 
tudinal cracks are detected search- 
coil system. 
method revealing distortion 
rent flow the region crack 
discussed, the current being obtained 
from dry metal rectifier. This method 
useful for the detection lamination 
defects rolled sheet, defective spot 
welds, and faulty metal-bearing 


METAL FAILURE 


Laboratory Investigations the 
Mechanism Cavitation. Knapp 
and Hollander. Trans. ASME, 70, 
431+ (1948) July. 

Describes and illustrates results 
some experimental investigations the 
formation and collapse cavitation 
bubbles the high-speed water 
the hydrodynamics laboratory the 
California Institute Technology using 
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specimens for 


shaped static cantilever specimens are 
used also. 


1949 


high-speed motion pictures 
rates 20,000 per sec. Calculations 
rate formation and collapse the 
bubbles and deductions concerning the 
physical mechanism the cavitation 
phenomenon are pretsented—BLR. 


Stress-Corrosion and Corrective Meas- 
Fontana. Metal Prog. 53, No. 
838-840 (1948) June. 

Stress-corrosion the general term 
describing corrosion accelerated in- 
ternal stresses externally applied 
stresses. High internal residual 
stresses are often produced during the 
forming the part, heat treatment, 
other means such locked-in stresses 
resulting from welding. practically all 
instances, stress-corrosion manifests it- 
self the form cracks without ap- 
pearance ductility. the stresses are 
fluctuating cyclic nature, the failure 


Stress-corrosion for given material 


generally depends factors, 
the stress, the concentration and nature 
the corrosive environment, and the 
temperature. one these factors 
present high degree, such high 
stress high temperature, the other two 
factors could very mild nature for 
damage result. 


many stress-corrosion failures, the 


attack occurs along localized paths. For 
example, the metal may show visible 


corrosion adjacent the crack. These 
paths localized attack may areas 
lower corrosion resistance than the 
surrounding portion the metal; 
these instances, the corrosion 
trochemical nature with the attacked 


area anodic and the surrounding metal 
cathodic, thus setting corrosion cell 
similar the cells described galvanic 
two-metal corrosion. Once localized 


attack begins the form pit, crack 


crevice—the effect accelerated 
because these areas serve 
raisers. 


types stress-corrosion 
testing purposes have 
been devised. Perhaps the most com- 
mon bent like and 
stressed taking through bolt 
the ends. Simple specimens, 
specimens 


Numerous 


The low-alloy 


such 2-S and 3-S, most widely used 


chemical equipment, give little difficulty 
from the stress-corrosion standpoint, but 


itis different with high-strength alumi- 
num alloys where further increase 
Strength leads greater susceptibility 
stress-corrosion. 


The most common method used for 


combating stress-corrosion consists 


heat treatments. 
Internal residual stresses the metal 
equipment can minimized greatly 
protective metallic nonmetallic coat- 


also beneficial. For example, high- 
Strength aluminum alloys are clad 
relatively pure aluminum for better 
Tesistance stress-corrosion. Design 


also important. Sharp cor- 
ners 


Stress-raisers, and high applied stresses 


should avoided. Corrosion inhibitors 
sometimes beneficial. 


Eight general methods may used 
combating corrosion: alloying 


Selection more corrosion resistant 


ABSTRACTS 


material; metallic, inorganic or- 
ganic coatings; removal the corro- 
sive agent (such deaeration water); 
inhibitors; cathodic protection; 
use nonmetallics (e.g., glass rub- 
ber); purification the metal; 
improvement equipment’s design. 
This the fourth article series dis- 
cussing eight forms 


(Stress-) Corrosion. Mars Fontana. 
Ind. and Eng. Chem., 39, No. 11, 87A-88A 
(1947). 

general account stress-corrosion, 
which the more common examples are 
season cracking brass and caustic 
embrittlement steam boilers. Copper 
immune stress-corrosion, but 
brasses became increasingly susceptible 
with increasing zinc content. Aluminum 


Look 
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WILKINSON 
Quality 
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LIGHT 
HANDY 
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This the locator that has set 
new high standards for perform- 
ance. used leading utilities 
and municipalities. light but 
powerful—a simple, 
that does EVERY job. Regardless 
depth, part your underground 
pipe system can hide from this elec- 


alloys 2-S and 3-S give little difficulty, 
but stated susceptibility stress- 
corrosion the biggest obstacle the 
way further increasing the strength 
aluminum alloys. Methods preven- 
tion include stress, relieving heat-treat- 
ments, proper selection alloys, and, 
the case high-strength aluminum al- 
loys, coating with pure aluminum. Sharp 
corners fillets and the application 
high stresses must avoided, and cor- 
rosion inhibitors are helpful. 


Corrosion. Mars Fontana. and 
Eng. Chem., 40, 103A-104A (1948) June. 


Outlines results investigation 
the mechanism the unusually rapid 
oxidation 
strength alloys that contain molyb- 
denum, Leslie and the author 


soundly 
designed, sturdily 
built, precision 
locator 


tronic sleuth. Its skill detection unhampered powerful broadcasting stations 
high-tension lines, and does the sorts jobs that stymie ordinary devices. Equip with 
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CORROSION 


Ohio State, under sponsorship the 
Air Material Command. Most the 
work dealt with 16-25-6 (chromium- 
nickel-molybdenum) alloy, but several 
other alloys were 


Corrosion. Fontana. and Eng. 
Chem., 39, No. 11, 87A-88A (1947) Nov. 

Stress corrosion described gen- 
eral and interesting cases, susceptibility 
various metals and alloys it, and 
preventive measures are discussed. De- 
creasing the temperature Dowtherm 
the jacket autoclave handling 
molten sodium-lead alloy from 200° 
100°C, resulted failure the 2-inch 
steel auto-clave wall. Another example 
was refrigerator condenser cooled 
inland river water, whose failure was 
attributed small amount organic 
matter deposited surface tubes, 
which decomposed during shutdown, 
forming ammonia amines. Crack 
bronze Mourdon-tube handling Dow- 
therm 650°F. shown. Stress corro- 
sion stainless steels occurs with con- 
centrated boiling magnesium barium 
chloride. Cast 18-8 rolls made press- 
ing trunnions into ends tubes cracked 
stressed ends rolls, upon contact 
with dilute sodium 
Problem was solved threading trun- 
nions and tubes. Stress-relieving heat 
treatment, proper selection alloys 
(18-8-S Mo. sulfur-molybdenum 
superior 18-8-S, red brass 70-30 
brass, etc.), and use protective coat- 
ings, including organic paints, are men- 
tioned preventive 


Research the Corrosion Cast 
Irons Liquid Aluminum and Light 
Silicon Alloys. Bastien and 
Daeschner. Paper before Assoc. Tech- 
nique Fonderie, 21st Ann. Convention, 
Paris, Oct. 13-15, 1947. See also: Iron 
and Steel, 21, 23-26 (1948) Jan.; Feb. 49- 
(Article Bardst). Foundry, 75, 
No. 12, 154 (1947) 

investigation the behavior 
cast iron pots used light alloy foun- 
dries, compared with graphite cru- 
cibles, reported. Cast iron pots have 
better thermal conductivity, 
fragile and cheaper, but 
attacked the light alloy. After in- 
vestigating this corrosion problem the 
conclusion was reached that ordinary 
gray iron most resistant for aluminum 
and addition molybdenum chro- 
mium unnecessary. With Alpax 
high-silicon alloys, which are more cor- 
rosive than aluminum, malleable iron 
behaves very 


Stress Corrosion. British Non-Ferrous 
Metals Research Association. Twenty- 
eighth Annual Report (England), page 
(1948) June. 

series electrochemical measure- 
ments has led the development 
theory which believed account for 
the known features stress corrosion 
the aluminum-7 percent magnesium 
alloy, which much work has been 
carried out. The experimental work has 
included study the effects small 
zinc additions aluminum-7 percent 
magnesium alloy and 
tions are now being studied. The high 
strength percent mag- 
nesium-4 percent zinc alloy has been 
found give longer life stress cor- 
rosion tests than aluminum percent 
magnesium alloy which has received the 
same heat-treatment. Work has begun 
the stress corrosion characteristics 


corrosive environments. This work 
being done the same research team 
the study the intercrystalline failure 
brass, that complete co-ordination 


Stress Corrosion. Chaston. Nature 
(England) 161, No. 4101, 891-892 (1948) 
June. 


Stress corrosion occurs only when 
susceptible alloys are internally stressed 
and then kept certain specific corrod- 
ing environments. Taking this into con- 
cause might selective chemical attack 
the grain boundaries, localized the 
formation protective film corro- 
sion product over the faces the alloy 
crystals. Such film conceivably might 
protective only when its structure 
corresponds the regular structure 
the underlying crystals. the grain 
boundaries where the regular structure 
the alloy interrupted, discontinui- 
ties the adhering film might ex- 
pected. The effect stress considered 
simply that widening the cracks 
first formed and thereby accelerating 
attack. 


Substantiation given this hypo- 
thesis through the discovery alloys 
containing 37.5 percent gold with the 
balance made copper, silver and 
zinc, cold-rolled about percent 
reduction thickness, crack less than 
five minutes this solution; if, however, 
sample, protected one side with 
wax, immersed that the exposed 
surface bears against small rotating 
brush, cracking can detected after 
thirty minutes, although considerable 
general corrosion takes 


How Atmosphere Nitrogen Encour- 
ages Galling and Fatigue Failures. 
Schottky and Hiltenkamp. Steel, 
97, 110, 113-114 (1948) July Translated 


from the 


Severe local friction steel parts 
resulting galling also leads absorp- 
tion nitrogen from the atmosphere. 
This causes brittleness, which results 
cracks leading fatigue failures. 
Describes metallographic indication 
increased nitrogen and its con- 
firmation chemical analysis, using 
special sampling technique. Observations 
badly worn gear coupling and 
chromium-nickel-steel 


Investigation Fretting Corrosion 
Under Several Conditions Oxidation. 
National Advisory Committee for Aero- 
nautics, Technical Note No. 1492, 
pages (1948) June. 


Describes and gives results tests 
fundamental mechanism the phe- 
nomenon observed contact surfaces 
subject vibration, for various mate- 
rials, including steel, phosphor-bronze, 
tin, aluminum, aluminum alloys, lead, 
and chromium steel, 
air, vacuum, oxygen and helium 
under identical conditions load and 
slip. Results show that chemical action 
primary importance and that hard 
oxide formation does not give protec- 
tion the metals but rather increases 
rate 


Evaluating Hydrogen Embrittlement 
Acid Pickling. Rosenfeld. Jron Age, 
161, 82-87 (1948) June 17. 

means the standard tensile test 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


embrittlement effects 
and sulfuric acids were 
value immersion boiling 
after pickling and the use 
reagents the pickling acids, are dis. 
cussed quantitatively. Physical-property 
values, indicating embrittlement effec 
are correlated with visual 
results. 


Intergranular Corrosion Cast, 
tenitic Stainless Pray. 
before Journees Metallurgiques 


tomne (Fall Metall. Conf.) sponsored 
Soc. Francaise Metallurgie and Comm, 


Tech. des Etats Surface, Paris (1947) 
Oct. 6-10. Iron Coal Trades 
Nos. and 19-31 (1948) 


show the relationship between the 
composition, microstructure and thermal 
treatment cast stainless steels and 
their susceptibility intergranular 
tack. The steels tested contained 
percent chromium, 7-12 
0.03-0.22 percent carbon, 0.5-2.0 percent 
The conclusions are partly based the 
corrosion rate specimens 
percent nitric acid, weight loss and 
electric resistance 
Micrographs permit correlating: the 
structure and composition the 
the relation between carbon content, 
quenching temperature, microstructure 
and susceptibility intergranular 
tack. These results guide the choice 


composition and thermal 


intergranular 


Isolation Carbide Phases Stable 
Condition, (In Russian.) Popova 
and Raebina. Zavodakayo 
toriya (Factory Laboratory) 14, 555-557 
(1948) May. 

Describes apparatus for isolation 
carbide stable conditions and de- 
scribes the anodic application stan- 
dard steels during continuous removal 
the precipitate—BLR. 


The Effect Velocity Quenching 
the Stress Corrosion Characteristics 
and 
Aluminum-Zinc-Magnesium Alloys. 
Siebel. Metallkunde, 39, 57-64 (1948). 

alloys 
Igedur (3% copper, 1.4% magnesium, 
0.34-1.05% manganese), Igedur (4.2% 
copper, 1.2% 
manganese) and (4.4% zinc, 
magnesium) were cold rolled 23-50 
cent, heated 490° 540° quenched 
water -17° 100° aged room 
temperature room temperature plus 
100° and tested various corrosive 
media. Tensile and fatigue properties 
are given show results quenching 
effect from percent prestraining, 
additions manganese and 
improved resistance stress 
with 
quenching temperature, and 


with superior the Igedut 


alloys; cold-rolled and aged 
sheet was best when quenched 100 
and annealed and aged 
was best from -15°C 


Corrosion Molten Materials. 
Morral. Wire Wire Prod., 23, Nos. 
and 484-489, 571-579 (1948) 


First part deals with molten 
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showing the rate which they corrode 


metals and alloys and some 

refractories and other Second 

part deals with attack fused salts and 
references.—BNF. 


salt 


PIPE LINE 


Remarks Concerning the Electrolytic 
Corrosion Observed Pipe Line 
the “Autonomous Oil Administration 
Corrosion, 23, 89-97 (1948) Mar.-Apr. 

Resulis investigation are charted 
and discussed, which indicate that elec- 
corrosion does not take place 
Two phases were ob- 
served: first, preliminary phase which 
long duration during which 
corrosion takes place; and the corro- 
sion period, generally shorter. 
—BLR. 


Method Electrically Bonding 
High Resistance Pipe Couplings Without 
Excavation. Riddle and Har- 
ris. Gas Age, 102, 17-18, 56-57 (1948) 
July 

and illustrates the above 
remedial measure for protecting sub- 


surface pipelines against electrolysis 
flash-brazing copper wire the pipe 
couplings from the surface the 
ground, utilizing electric welding 


machine and making physical contact 
through auger 


The Why, How and What Pipe Line 
Corrosion. Parker, Pan Ameri- 
can Pipe Line Co. World Oil, 127, No. 13, 
184 (1948) Apr. 

pipeline corrosion, including the reasons 
for corrosion, how pipelines corrode, and 
suggestions for overcoming pipeline cor- 
presented. Emphasis placed 
the use cathodic protection. 


REFINERY 


Corrosion Isomerization Light 
Hydrocarbons Aluminum Chloride- 
Hydrocarbon Complex Catalyst. 
Hertwig. Ind. and Eng. Chem., 40, 1133- 
1138 (1948) June. 


Above corrosion the liquid-phase 
aluminum chloride 
plex catalyst causes penetration car- 
bon steel from 1-5 inch per year the 
and reaches inches per year 
points high turbulence. Lines and 
vessels handling reaction products ex- 
hibit penetration rates about one-tenth 
those the reactor. Corrosion rates 
vary with catalyst turbulence, hydrogen 
chloride concentration, catalyst activity 
and temperature. This attack was 
studied laboratory and commer- 
cial scale and several means were found 
for minimizing The most successful 
involves the use gunited Lumnite 
cement reactor liners 
Boron reactor, nozzle, flange, and valve 


Where Does the Sulfur Go? 
Fowle Bent, Atlantic Refining 
Co. Paper before Amer. Petrol. Inst., 
Ann. Mtg., Chicago (1947) Nov. Oil 
Gas J., 46, No. 28, 209-215 (1947) Nov. 15. 
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Petro. Refiner, 26, No. 11, 87-95 (1947) goes immediately the scene and has 


Nov. 

Distribution sulfur the products 
when processing sour crude distilla- 
tion, thermal viscosity breaking gas-oil 
cracking and reforming, catalytic crack- 
ing, catalytic desulfurization and chem- 
ical treating presented. summary 
product quality three different meth- 
ods crude processing included. 


The Analytical Chemist and Corrosion 
Studies. Murray. The Pure Oil Co. 
Petro. Ref., 27, 420, 426 (1948) Aug. 

the study refinery corrosion 
problems, always necessary 
obtain different sorts analytical chem- 
ical information. Supplying this infor- 
mation extremely varied character 
requires much skill and judgment for 
the tests made. 

The analytical chemist 
familiar with plant operations, plant in- 
spections, and some the chemical 
stand corrosive conditions. Strict con- 
finement the laboratory, working only 
with standardized analytical procedures 
will not enable him become familiar 
with such things. routine 
analysis, the chemist can assigned 
special phase refinery operations 
his special responsibility when analytical 
and other chemical problems 
Operating units such thermal crack- 
ing, alkylation and polymerization should 
understood the chemist will 
ready should problems arise 
operation, The chemist and the engineer 
work together solving problems. 

When trouble occurs, the chemist 


the opportunity talk with the engi- 
neer, operator and helpers. Thus may 
learn some unusual conditions before 
the failure. From the knowledge 
products processed, impurities likely 
present, and metals equipment 
used, the methods and scope analysis 
limited. The engineer again con- 
sulted after the analysis has been made. 


writing the report, the chemist 
should include all relevant information. 
The report should easily readable and 
should not confine itself details 
the failure. important emphasize 
corrective measures. Outlining these 
corrective measures enables the engineer 
make choice based chemical 
well economic measures. The result 
this kind investigation and report 
well balanced complete chemical 
review the problem.—UOP. 


Resume Sohio’s Experience 
Overhead Condensing Equipment. 
Salathe, Co. (Ohio). Preprint, API 
Div. Refg. 13th Mid-Year Meet., 
Philadelphia, pp. (1948) May 12. 

brief history corrosion problems 
S.O. Co. (Ohio) No. refinery 
Cleveland, Ohio, presented, describing 
various types corrosion experienced 
with exchangers and attempted remedies. 
each case considerable research was 
done determine corrosion factors. 
Control was found helpful 
several instances, e.g., water injec- 
tion Houdry catalytic cracking 
unit. Carbon steel tubes frequently were 
replaced with inhibited admiralty tubes. 
Experience with the high-pressure ex- 
changer the thermal cracker indicates 
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the desirability installing 4-6% chrome 
tubes and lining the shells with 18/8 
steel alloy. the liquefied gas plant 
centrifix installed the section line 
the gas-compressor stream removes 
large quantities corrosive material, 
e.g., sulfur compounds, from the gas. 
Other attempts corrosion control are 
mentioned. 


SURFACE PREPARATION 


Preparation Metal Surfaces for Or- 
399-411 (1948) Aug. 

Describes methods and illustrates re- 
sults cleaning and chemically treat- 
ing surfaces metals preparatory 


Technical Applications Electrolytic 
Polishing. Halut. Paper before 
Electrodepositors’ Tech. Soc., 
ternl. Conf. Electrodeposition, Lon- 
don, Sept. 17-20, 1947. Sheet Metal Inds., 
25, No. 249, 113-121, 124 (1948) Jan. Pro- 
ceedings, 3rd 
Conf., London, 15-24 (1947). Electrodeposi- 
tor’s Tech. Soc., reprint, No. 
(1947) Sept. 17-20. 

Discussion industrial applications, 
deposits suitable for electropolishing, 
especially nickel copper, electro- 
polishing prior deposition, danger 
using perchloric acid, electrolytic etch- 
ing and pickling, brightening and polish- 
ing aluminum and results study 
electrolytic superfinishing including mi- 
crogeometry, strength under 
static load, 
fatigue, especially nickel-chromium- 
molybdenum steels, abrasion and wear, 
corrosion, inspection, and application 
mechanism parts. Special technical ap- 
plications also are discussed. Casual ob- 
servation pieces electropolished 
steels left laboratory atmosphere for 
months shows quality retained 
although finely ground lapped pieces 
are heavily oxidized. Microprofiles 
test cylinder nickel-chromium steel- 
tempered and after electropolishing are 
shown. references.—INCO. 


Chemical Treatment Improves the 
Corrosion-Resistance Tin-Plated Steel 
Process). Allen Gray. 
Prod. Finishing, 12, No. 72, (1948). 

brief account the “Protectatin” 
process, evolved the Tin Research 
Institute and the Battelle Memorial 


The Process for Protec- 
tion Against Corrosion and Subsurface 
Attack Coated Objects. (In French.) 
Jean Frasch. Revue 25, 
176-180 (1948) May. 

Describes development and properties 
“Framalite” for passivation aluminum 
for protection against corrosion and for 
treatment prior painting, The material 
used consists gelatine emulsion 
bichromate containing zinc carbonate 
for stabilization against effects mois- 
ture. Describes methods application 
and illustrates protection afforded 
test 


Tin Coating Aluminum; Surface Prep- 
aration for Electroplating, Painting 
Plastic Bonding. Electroplating, 408-409 
(1948) June. 

Describes patented process for pro- 
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ducing firmly-adherent tin coating 
protects the metal during storage and 
affords highly satisfactory surface 
which electrodeposit other metals 
apply paints, enamels, rubber, plas- 
tics, and 


Chromizing Steel Surfaces. George 
Black and Edward Rosen. Metal Finish- 
ing, 46, 70-72 (1948) Aug. 

Chromizing general term covering 
various methods for producing the 
surface steel parts integral layer 
high chromium 


Chemical Treatments for Zinc-Base 
Die-Castings. Die-Castings, No. 56-57 
(1947). 

The following processes are men- 
tioned: Cronak film process, Iridite dip 
process, Anozinc, Parkerizing and Bond- 
erizing, Lithoform, Black Magic, and 
Ebonol Z.—MA. 


Phospate Coatings Aluminum. Die- 
Castings, No. (1947). 

Describes the use phosphating 
solution, containing complex fluoride 
accelerator, give coating alumi- 
num surfaces, with resultant improved 
paint 


The Dichromate Treatment for Mag- 
nesium Die-Castings. Die-Castings, No. 
(1947). 

The treatment renders magnesium 
die-castings resistant salt water and 
gives maximum paint adhesion. The 
casting immersed hydrofluoric acid 
solution (15-20 percent hydrogen- 
fluoride) and rinsed. then boiled 
water solution sodium dichro- 
mate (10-15 percent) and 


Phosphatization Metallic Surfaces. 
Michael Streicher. Metal Finishing, 46, 
61-69 (1948) Aug. 

Metals are given phosphate coatings 
subjecting them dilute, aqueous 
solution containing one more pri- 
mary phosphates zinc, iron, man- 
ganese; phosphoric acid; and various 
types accelerators. Coatings are pro- 
duced either immersion this solu- 
tion, spraying, for periods varying 
from few seconds one hour. 
references.—BLR. 


the Mechanism Metal Cleaning. 
Samuel Spring and Louise Peale. Met. 
Prog., 51, No. 102-106 (1947); and 
(abridged) Products Finishing, 11, No. 
94-96 (1947). 

The mechanism metal cleaning has 
been studied direct visual and photo- 
graphic observations, particularly under 
the microscope, the process oil 
removal from metal. This work, together 
with the results earlier observations 
the authors, fails support the view 
that saponification and emulsification are 
important factors metal cleaning, and 
shows that commercial practices based 
this view are faulty and inefficient. 
Thus, not necessary add large 
quantities alkali cleaning tanks 
increase the saponification the oil; 
much better add surface-active 
agent undercut the oil globules. Nor 
necessary change the cleaning 
solution soon oil appears its 
surface, this does not indicate that 
the solution has lost its emulsifying 
power.—MA. 


Pickling, Etching, Pretreatment, De- 
rusting and Protective Treatments. 


ENGINEERS 


123-130, progress (1948) 

This survey literature for 
1943. The present part deals with Pick. 
ling, etc., iron and steel, stainless 
copper and alloys, light metals, 
and zinc; inhibitors. Includes 
papers and patents 


Cleaning and Degreasing. 
Metalloberflache, Nos. 10, and 
200-206. 237-239, 257-258 (1947) 
Oct., Nov. and Dec. 

references, Details apparatus 
methods for cleaning and degreasing 
ferrous and non-ferrous 
various 


Electrolytic Descaling. Carl 
Met. Prog., 53, 833-836 (1948) June. 

Presents further evidence 
theory that scale blasted away from 
metal bubbles hydrogen issuing 
from within the metal and under high 


Detergents, Wetting and Emulsifying 
Agents: Their Use Metal Cleaning, 
Liddiard. Metallurgia, 38, No. 

posium “Detergents, Wetting, and 
Emulsifying Agents,” held the Lon- 
don Section the Society Chemical 
Industry, 5-6 April, 1948.—MA. 


Chromating Zinc: Existing Practice 
and Latest Developments Reviewed. 
246 (1948). 

Immersion chromate treatments for 
sodium dichromate acid 
with without addition agents, are 
discussed, and details new anodic 
process using aqueous solution 
sodium dichromate with sulphate, 
selenate, and/or fluoride are given 


De-Rusting Electrolytic Action. 

verseas 21, No. 241, 112-113 (1947). 

process has been developed 
move rust and other corrosion products 
from metals without interfering with 
the metal underneath. The articles are 
immersed alkali bath and low- 
voltage electric current passed 
through them. This treatment loosens 
the surface deposit but does not attack 
the sound metal, although the exposed 
surface may pitted with corrosion. 
The been successfully 
operated all metals except aluminum, 
and sand has been removed 
tricate castings this 


Tech. Soc., 23, 
(1948). 

account the polishing steel 
parts for nickel and chromium plating, 
with brief reference the polishing 
electrodeposited nickel coatings. From 
the results salt-spray corrosion tests 
panels plated with 0.001 in. nickel, 
concludes that successively finer 
size the polishing compound 
improved results, and that all cases 
where the best corrosion-resistance Was 
obtained, the final polishing operation 
included the use grease lubricant. 
Careful choice dies and lubricants 
forming processes, the introduction 
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re-polished hot-rolled steel, and the use 

treatment all help making polishing 
unnecessary. briefly considers auto- 
matic 


TESTING 


Corrosion-Resistance Magnesium 
AZ80x Magnesium Alloy Castings Con- 
taining Small Proportions Silver and 
Lead. Rogers and Dingley. 
Trans. Canad. Inst. Min. Met., 50, 49-56 
(1947) Canad. Min. Met. Bull., No. 418 


(1947). 
Accelerated chloride corrosion tests 
were out AZ80x magnesium 
alloy castings with and without silver 
and lead additions, Similar tests were 
carried out commercially pure mag- 
nesium. Seven alloys varying com- 
positions were produced adding silver 
and/or lead the AZ80x alloy and 
seven alloys varying compositions 
were produced by: adding silver and/or 
lead commercially pure magnesium. 
Two samples—of uniform size, the 
machined and degreased condition—of 
each the alloys were tested the 
following accelerated corrosion meth- 
ods: total immersion sodium chlo- 
ride solution, intermittent immersion 
sodium chloride solution and so- 
dium chloride solution spray. method 
the samples were completely im- 
mersed percent sodium chloride 
solution maintained 35°C. for days 
with agitation the solution and 
comparatively small amount aeration. 
method the samples were com- 
pletely immersed the same solution 
maintained the same temperature for 
seconds, then completely removed 
from the solution for seconds, this 
cycle continuing for days. Relative 
humidity was approximately percent 
and there was small amount agi- 
tation and considerable aeration 
samples were never completely dry. 
Method consisted spraying the 
suspended samples with percent so- 
dium chloride solution approxi- 
mate temperature 35°C for days. 
Samples were always wet and exposed 
considerable aeration. completion 
the tests samples were boiled 
aqueous solution containing percent 
chromic anhydride and percent silver 
nitrate remove corrosion products, 
followed cold water rinse and oven 
drying. Corrosion rates mg./dm.?/day 
were calculated for all tests, and 
these data indicated that there was 
advantage adding silver lead, 
combination silver and lead, com- 
mercially pure magnesium order 
its corrosion-resistance aque- 
ous chloride solutions; the iron content 
had considerable effect the corro- 
sion rate. With the AZ80x alloy the 
aqueous chloride 
Solutions may improved the ad- 
dition 0.1 percent lead, 0.05 percent 
0.05 percent lead, 0.5 per- 
cent silver 0.5 percent 


(Corrosion Tests on) Electro-Zinc 
Phosphate Coatings for Iron and Steel. 
Halls. Metallurgia, 38, No. 233, 34- 

and steel are produced com- 
bined phosphatiz- 
process, have reduced tendency 


ABSTRACTS 


white corrosion, and improve the adhe- 
sion organic coatings. series 
test results tabulated. tests 
pressed and drawn mild steel, en- 
amelled, with various pre-treatments, 
showed the benefit electro-phospha- 
tizing. Humidity tests electro-phos- 
phatized steel with stoved and cellulose 
finishes showed the former better. 
Other tests reported are exposure-test 
results spring steel lacquered, 
electro phosphatized, and electro- 
phosphatized and then lacquered and 
durability tests electro-phosphatized 
screws, iron castings, and steel press- 


Corrosion Resistance Nonferrous 
Alloys. Gebhardt. Metallforschung 
(1947) Oct. Mat. Meth., 27, No. 112- 
113 (1948) Apr. 

Comparison results short time 
water vapor tests 200°F., weathering 
tests, total and alternate immersion 
artificial sea water and stress corrosion 
tests given series zinc alloys, 
brass and aluminum alloys. There was 
quantitative relationship between the 
results the water vapor tests and 
those the other corrosion tests. Rat- 
ing the individual alloys any spe- 
cific test varied with the method 
evaluation. Effect corrosion im- 
purities the high aluminum-zinc al- 
loys depended the type test and 
means 


Laboratory Corrosion Tests for Steels. 
Engineering, 165, 619 (1948) June 25. 

Briefly outlines papers presented 
joint meeting Iron and Steel Insti- 
tute and British Iron and Steel Research 
Association, London.—BLR. 


Laboratory Corrosion Tests Iron 
and Steel Pipes. Ellinger, 
Waldron and Marzolf. ASTM, 
Preprint No. 21, pages (1948). 

Gives results tests types over 
contact with Washington, C., tap 
water continuously circulated through 
columns the test 


Galvanic and Electrolytic Corrosion: 
Report the Sub-Committee. ASTM, 
Preprint No. 17-25 (1948). 

Corrosion results (five years exposure 
four types atmospheres) couples 
stainless steel with nine different ma- 
terials (aluminum and alloys, copper, 
leaded 60/40 brass, lead-6 percent anti- 
mony, zinc, Monel, mild 


Report Committee A-5 Corrosion 
Iron and Steel. ASTM, Preprint No. 
pp. (1948). 

Includes reports bringing date 
the position ASTM atmospheric cor- 
rosion tests black and galvanized 
sheets, galvanized wire and wire prod- 
ucts, and bare and metal-coated ferrous 
hardware, bars, plates, 


Report Committee B-3 Corrosion 
Nonferrous Metals and Alloys. 
ASTM, Preprint No. pages (1948). 

Includes “Apparatus and Factors 
Salt Fog Testing,” Darsey and 
Cavanaugh; and “Report Sub- 
committee VIII Galvanic and Elec- 
trolytic Corrosion. Stainless Steels Coup- 
led with Other Metals—Five Years Ex- 
posure.” The first item describes ap- 
paratus, procedures, and results ob- 
tained with regard effect tempera- 
ture the salt solution; volume 
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and pressure air used atomize the 
salt solution; effect salt-fog collec- 
tion rate corrosion; and effect 
temperature and specimen position 
rate 


Corrosion Testing Device. Chem. 
62, No. 968 (1948) June. 

new instrument for obtaining the 
corrosion rate metals has been de- 
veloped Marsh. The Pulse 
Polarizer yields quantitative information 
the extent which metals polarize 
given media for corrosion testing. 
consists high voltage pulse circuit, 
sensitive electronic potentiometer, and 
high-speed recorder. operates sub- 
jecting metal specimen brief, but 
violent, discharge and recording the 
polarization during and after this dis- 
charge. The data are reproducible, per- 
manent and distinctive for each set 
corrosive conditions. Typical uses are 
evaluating inhibitors, choosing proper 
corrosion-resistant alloys, determining 
corrosiveness chemicals, and con- 
trolling inhibitor 
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LONG SERVICE LIFE for your pipe lines 
OUR BUSINESS. Our latest most 
and efficient mechanical methods for 
positive pipe protection, your assurance 
maximum maintenance economy for 
your long range investments. 


Caustic dipping and rinsing tanks for 
removal oil and grease, ROTO-BLAST 
cleaning with angular grits, warming 
rooms maintaining proper temperature 
pipe throughout processing, mechanical 
kettle agitation with positive temperature 
control coating materials, together 
with your choice standard coatings, 
asbestos felt glass wrap for your small 
nominal) large O.D.) pipe 
sizes, are all features designed fit your 
most exacting requirements. 


Ample storage space available our 
plants for your bare pipe coated- 
and-wrapped conformity your 
installation schedules. 
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YOU BUY SPECIFY 
CORROSION -RESISTING 
EQUIPMENT CASTINGS... 


Engineers and other executives who have anything 
with the purchase specifications pumps, valves, 
pipe, heat exchangers, steam jets, and other corrosive- 
handling equipment will find this 


which five well-known DURCO alloys offers most 
satisfactory resistance each corrosive. Where two bul etin 
more alloys are satisfactory for particular service, 

selection can made the basis the most economical 


alloy possessing the required mechanical properties, 

The alloys discussed DURIRON and DURI- 

for CHLOR, high silicon irons; DURIMET 20, austenitic 

steel; DURCO D-10, nickel-base alloy; Chlori- 
met nickel-molybdenum-chromium; and Chlorimet 

for nickel-molybdenum alloy. 
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